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ABSTRACT 
The events of long distance runners contain antliropometrical and 
psychological challenges. However, two runners may be equal in their 
technique but because of different anthropometrical and psychological 
responses, there can be much difference in their performances. A runner 
has to decide the strat^y to cross the opponents and must be quick in 
assessing a situation ^,^t\iell as his response.' 
•• 1"• , . . f " i t . 
Anthropometrical and psychological measures play a vital role 
while running at different levels of competition. The physique, 
psychological ability, and body compositions including size, shape, 
mental presentation, and form are known to play a significant role in this 
regard. 
However, the performance of long distance runners is also 
dependent on their technique, training, motivation level and several other 
factors of physiological, psychological, and biomechanical nature i.e. age, 
sex, physical and mental growth. Never the less, body and mental 
structure play a very significant role in determining human movement. A 
particular type of structure predisposes an individual to particular types of 
movements. The segmental length and width determine the leverage, 
possessed by the body (position of fulcrum and various lengths of load 
and efforts arms), which, in turn affects the final outcome of force, 
created by muscles and its ultimate exploitation, for the purpose of 
motions. 
This research study will provide appropriate anthropometrical and 
psychological characteristics to coaches for identification and promotion 
of long distance runners at different levels of competitions as per their 
body structure and mental makeup, for building an individual runner. 
This study was an attempt to highlight anthropometrical and 
psychological differences among long distance runners at different 
levels of competition. The aim of this study was to compare the 
selected anthropometrical and psychological parameters of long 
distance runners at different levels of competition. 
For the purpose of collection of data, the researcher visited the 
following places:-
> 68* All India Inter-varsity, Athletics Championship held at 
Annamalai University (T.N.), data of 102 Long Distance Runners, 
was collected from 13 '^' to 17* Jan. 2007-2008. 
> 69* All India Inter-varsity, Athletics Championship held at 
M.G.U.Kottayam (K.R.), data of 125 Long Distance Runners, was 
collected from 20"^  to 24*^  Dec.2008-09. 
> Federation Cup held at Bhopal (M.P.), data of 52 Long Distance 
Runners, was collected from 26"\ To 19'^ Feb. 2008. 
> All India SAI Inter Hostels Athletics Meet held at Saifai-Etawa 
(U.P.), data of 18 Long Distance Runners, was collected from 19th 
to21 Jan.2009. 
> 57"^  All India Police Athletics Meet held at 35"^ Bn. P.A.C. 
Mahanagar Stadium Lucknow (U.P.), data of 61 Long Distance 
Runners, was collected from lO"" to 14* Feb, 2009. 
> 18'" U.P State Annual Open Athletics Championship held at 
Madan Mohan Malvaiyev Sports Stadium Allahabad (U.P.), data of 
32 Long Distance Runners was collected from 10* to 11* April, 
2009. 
> Inter Zone SAI Hostel Athletics Meet held at Saifai-Etawa (U.P.), 
data of 4 Long Distance Runners, was collected from 14* to 16* 
Jan, 2009. 
> 20*'' North Zone Junior Athletics Championship held at 
G.G.S.Sport College Lunknow (U.P), data of 6 Long Distance 
Runners was collected from 2"'' to 3''' August 2008. 
SAMPLE:-
For the purpose of this study, three sample groups were formed. 
V^ group comprised of 227 All India Intervarsity Long Distance 
Runners 2" group comprised of 131 National Long Distance Runners 
& 3"^  group comprised of 42 State Long Distance Runners were 
selected from different level of competition. 
Delimitation: 
The following anthropometrical and psychological 
measurements were collected from the long distance runners using 
standard equipments, techniques, and test. 
Physical parameters: 
1) Weight 
2) Stature 
3) Sitting Height 
4) Upper arm length 
5) Lower arm length 
6) Thigh length 
7) Lower leg length 
8) Foot length 
9) Chest width 
10) Shoulder width 
11) Hip width 
12) Humerus bi-epiccondyle diameter 
13) Femur bi-epiccondyle diameter 
14) Ankle width 
15) Wrist width 
16) Biceps muscle girth 
17) Calf muscle girth 
18) Thigh muscle girth 
19) Biceps skin fold 
20) Triceps skin fold 
21) Suprailiac skin fold 
22) Sub-scapular skin fold 
23) Calfskin fold 
24) Thigh skin fold 
25) Body composition 
26) Proportionality 
i) Sitting heiglit - stature index, ii) Pondera! index, iii) Thigh 
length - lower leg length index, iv) Upper arm length - lower arm 
length index, v) Hip width - stature index, vi) Shoulder width -
stature index. 
Psychological parameters: 
1) Competitive anxiety 
2) Self-confidence 
F -Test and Scheffe's test at 0.05 level of significance were 
used to find out the significant difference in long distance runners at 
different level of competition. 
Statistical analysis revealed significant difference in the mean 
weight, stature, upper arm length, lower arm length, thigh length, lower 
leg length. Foot length, chest width, shoulder width, ankle width , biceps 
skin fold, supra-iliac skin fold, calf skin fold, thigh skin fold, mean sum 
of four skins fold, sitting height-stature index, thigh length- lower leg 
length index, upper arm length-lower arm length index, hip width-stature 
index, shoulder width-stature index, among different levels long distance . 
runner. 
However insignificant differences were observed in sitting 
height, hip width, humerus bi-epicondyle diameter, femur bi 
epicondyle diameter, wrist width, biceps muscle girth, calf muscle 
girth, thigh muscle girth, triceps skin fold, subscapular skin fold, 
ponderal index, competitive anxiety, self-confidence of all India 
intervarsity, national and state level long distance runner. 
Further, Scheffe's test analysis indicated that the all India 
intervarsity long distance runners mean weight, stature, upper arm 
length, lower arm length, thigh length, foot length, chest width, 
shoulder width, biceps skin fold, suprailiac skin fold, calf skin fold, 
sum of four skin fold, sitting height-stature index, hip width-stature 
index, shoulder width-stature were greater in value than national level 
long distance runner. 
However insignificant differences were found between mean 
lower leg length, ankle width, thigh skin fold, thigh length-lower leg 
length index, upper arm length- lower arm length index of all India 
intervarsity and national level long distance runners. 
Scheffe's test analysis indicated that the all India intervarsity 
long distance runners' mean shoulder width, ankle width, upper arm 
length-lower leg length index, and shoulder width-stature index were 
greater in value than state level long distance runner. 
However insignificant differences were found between mean 
weight, stature, upper arm length, lower arm length, thigh length, lower 
leg length, foot length, chest width, biceps skin fold, supra-iliac skin 
fold, calf skin fold, thigh skin fold, sum of four skin fold, sitting 
height-stature index, thigh length-lower leg length index, hip width-
stature index of all India intervarsity and state level long distance 
runners. 
Scheffe's test analysis indicated that the national level long 
distance runners mean upper arm length, lower leg length, chest width, 
ankle width, biceps skin fold, supra-iliac skin fold, thigh skin 
fold,upper arm length-lower arm length index were greater in value 
than state level long distance runners. 
However insignificant differences were found between mean 
weight, stature, lower arm length, thigh length, foot length, shoulder 
width, calf skin fold, sum of four skin fold, sitting height-stature index, 
thigh length-lower leg length index, hip width-stature index and 
shoulder width-stature index of national and state long distance 
runners. 
Thus, the findings of our study had led us to conclude that 
significant difference exists in most of the anthropometrical variables 
of long distance runners at different level of competifion. However, not 
much significant difference exists in the psychological variables of 
long distance runners at different level of competition. 
It is probable that these significant differences had brought the 
selected long distance runners to different level of competitions. Also, 
due to lack of certain specific anthropometrical and psychological 
requirements, the All India intervarsity level runner could not make up 
to national and state levels. 
CONCLUSIONS 
The findings of our study had led us to draw the following 
conclusions: 
Physical variables: 
> All India intervarsity long distance runners had greater mean of 
hip width, femure bi epicondyle diameter, ankle width, thigh 
muscles girth, biceps skin fold, suprailiac skin fold, subscapular 
skin fold, calf skin fold, thigh skin fold, sum of four skins fold , 
sitting height- statutre index, ponderal index, hip width-stature 
index than national level long distance runners. 
> All India intervarsity long distance runners had lesser mean of 
weight, stature, sitting height, upper arm length, lower arm 
length, thigh length, lower leg length, foot length, chest width. 
shoulder width, humerus bi epicondyle diameter, wrist width, 
biceps muscles girth, calf muscles girth, triceps skin fold, thigh 
length-lower leg length index, upper arm length-lower arm 
length index, shoulder width-stature index than national level 
long distance runners. 
> No significant differences were found between mean lower leg 
length, ankle width, thigh skin fold, thigh length-lower leg 
length index, upper arm length- lower arm length index of all 
India intervarsity and national level long distance runners. 
> All India intervarsity long distance runners had greater mean of 
upper arm length, lower leg length, femur bi-epicondyle 
diameter, ankle width, wrist width, biceps muscles girth, calf 
muscles girth, triceps skin fold, supra-iliac skin fold, sub-
scapular skin fold, sum of four skin fold, sitting height-stature 
index, ponderal index, upper arm length- lower arm length than 
state level long distance runners. 
> All India intervarsity long distance runners had lesser mean of 
weight, stature, setting height, lower arm length, thigh length, 
foot length, chest width, shoulder, hip width, humerus bi-
epicondyle diameter, thigh muscles girth ,biceps skin fold, calf 
skin fold, thigh skin fold, thigh length-lower leg length index. 
hip width-stature index, shoulder width-stature index than state 
level long distance runners. 
> No significant differences were found between mean weight, 
stature, upper arm length, lower arm length, thigh length, lower 
leg length, foot length, chest width, biceps skin fold, supra-iliac 
skin fold, calf skin fold, thigh skin fold, sum of four skin fold, 
sitting height-stature index, thigh length-lower leg length index, 
hip width-stature index of all India intervarsity and state level 
long distance runners. 
> National level long distance runners had greater mean of weight, 
stature, sitting height, upper arm length, lower arm length, thigh 
length, lower leg length, foot length, chest width, humerus bi 
epicondyle diameter,femure bi epicondyle diameter, ankle width, 
wrist width, biceps muscles girth, calf muscles girth, triceps skin 
fold, subscapular skin fold, upper arm length-lower arm length 
index than state level long distance runners. 
> National level long distance runners had lesser mean of shoulder 
width, hip width, thigh muscles girth, biceps skin fold, suprailiac 
skin fold, calf skin fold, thigh skin fold, sum of four skin fold, 
sitting height-stature index, ponderal index, thigh length-lower 
leg length index, hip width-stature index, shoulder width-stature 
index than state level long distance runners. 
> No significant differences were found between mean weight, 
stature, lower arm length, thigh length, foot length, shoulder 
width, calfskin fold, sum of four skin fold, sitting height-stature 
index, thigh length-lower leg length index, hip width-stature 
index and shoulder width-stature index of national and state long 
distance runners. 
Psychological variables 
> All India intervarsity long distance runners had greater mean of 
self-confidence than national level long distance runners. 
> All India intervarsity long distance runners had lesser mean of 
competitive anxiety than national level long distance runners. 
> No significant differences were found in competitive anxiety, 
self-confidence of All India intervarsity and national long. 
distance runners. 
> All India intervarsity long distance runners had lesser mean of 
competitive anxiety and self-confidence than state level long 
distance runners. 
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> No significant differences were found in competitive anxiety, 
self-confidence of All India intervarsity and state level long 
distance runners 
> National long distance runners had greater mean of competitive 
anxiety than state level long distance runners. 
> National long distance runners had lesser mean of self-
confidence than state level long distance runners. 
> No significant differences were found in compefitive anxiety, 
self-confidence of national and state long distance runners. 
SUGGESTIONS FOR FURTHER STUDY 
Keeping in view the findings of the present study, the following 
suggestions for the further study are being forwarded: 
1. Talent selection among male athletes at college and state level 
between the age range of 18 to 25 years can be conducted on the 
basis of present study. 
2. It is suggested that similar studies may be conducted on the 
female long distance runners and also on the players related to 
other games. 
3. The result of the study can be helpful for the self-evaluation of 
long distance runners. 
4. Congenial and suitable atmosphere may be created in schools 
and colleges for mass participation of male students in sport 
activities. 
5. The study may be helpful for coaches and teachers to solve 
psychological problems of male long distance runners. 
RECOMMENDATIONS: 
1. The findings of the study should be taken into consideration 
while going for talent hunts for probable potential long distance 
runners at different level of competition. Children with inherited 
anthropometrical and psychological characteristics as observed in 
our study may be recommended for long distance running. 
2. The coaches and physical teachers should take these findings into 
considerations for designing specific training programmes to 
develop athletes of repute in the long distance running events at 
different levels of compefition. 
3. Along with these physical and psychological variables, bio-
mechanical parameters of long distance runners at different levels 
14 
of competition should also be studied. 
4. Further, the study should be conducted to compare International 
level long distance runners at different levels of competition in 
relation to physical and psychological components. 
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CHAPTER 
1 
Chapter-I 
Introduction 
Athletics also known as track and field, is a collection of sport 
events that involve running, throwing, and jumping. The name is derived 
from the Greek word "Althon" meaning "Contest". Track and field or 
athlefics is considered as the mother discipline of all sport and games. 
The Olympic Games are held after every four years and later the Greek 
method of counting the year even referred to these games. Using the term 
Olympic for the period between two games. The historian Ephorus, who 
lived in the 4"^  century BC is believed to have invented the use of 
Olympiads to count years much as we today use AD and BC. Previously 
every Greek state used its own dating system, something that continued 
for local event, which led to confusion when trying to determine dates. 
th 
Diodorus states that there was solar eclipse in third year of the 117 
Olympiad and that must be the eclipse of 310BC. This gives us a date of 
(mid-summer) 776 BC for the first year of the first Olympiad" 
Nevertheless. Romans were fond of Athletics. They aimed at military 
proficiency through games and sports. 
The uncovering of the ancient athletics site at Olympia and the 
knowledge gathered from various books relating to the inspiring 
history of the ancient games influenced the intellectual circle of the 
world in the 19"^  century. At this time, it was felt that bringing together 
of youth, in the spirit of ancient Olympic competitions, would not only 
contribute to the development of healthy youth, but also lay a 
foundation of peace in the world. 
The credit of reviving the ancient Olympic Games goes to a 
French Baron, Pierre de Coubertin, who was born in Paris on 1^ ' 
January 1863. As a young man, Coubertin had refused careers in 
literature and history. He had chosen to work in the field of sociology 
and education. He believed that intelligence cannot exist without 
training of the body. For this reason, he was a great admirer and 
propagator of school sports. Due to this effort, the first inter-school 
athletics games held in Paris in 1889. This was his first step in the 
direction of revival of Olympics on an international level. According to 
Prof. Carl Diem of Germany, love for peace and respect for life drove 
Coubertin to the idea of reviving the Olympic Games. Coubertin, due 
to his untiring efforts, succeeded in organizing a "Congress" on 23*^  of 
June 1894 that decided to revive the ancient Olympic Games from the 
soil of their birth i.e., Greece in 1896. Thus, Coubertin had won at last. 
It was in 1896 in the stadium at Athens (Greece) that the first Olympic 
Games of the modern era held. 
The first Olympic Games of modem times held in Athens in 1896 
on the decision of the first Olympic congress that met in Paris in 1894 
and followed the initiatives and aims of Baron Pierre de Coubertin. To 
mention but a few figures, in 1896 IScountries and 285 athletics 
competed in 10 disciplines in Athens for the first Olympic medals. As 
early as in 1896 track and field event were predominant in the Olympic 
Games. 
At present, track-and-field consist of running, hurdling, jumping 
and throwing events held between individuals and teams at indoor and 
outdoor meets. The running and hurdling competitions make up the 
track events, while the jumping and throwing contests comprise the 
field events, hi many countries the sports as a whole called athletics. 
Running races are the most prominent track events; the range in length 
from the indoor 50 meter dash to the outdoor marathon. 
It is to note that the rules of 21''' century competitions are quite 
different from those of ancient times. However, the spirit of the sport 
remains true to its early Greek roots. The modern Olympic motto 
Citius, Altius, Fortius (i.e.; faster, higher, stronger) best captures track-
and-field competition. Each event determines who can run the fastest, 
who can jump the highest or the longest, or who can throw the farthest. 
HISTORICAL ROOTS OF ATHLETICS IN INDIA: 
The roots of athletics in India in its present form can be traced 
back to the last decade of the nineteenth century. Nothing much is 
known of its early stages, till first known participation of Norman G. 
Pilchard in T Olympic Games in 1900 at Paris, where he won a Silver 
Medal in 200m. History does not speak much of this sport between 
1900 and 1920. However, athletics competition was held as Inter 
Provincial Athletics Championship every two years. 
India in the meantime participated (unofficially) in 1920 
Olympic Games at Antwerp (Belgium) with 4 Athletes and 1924 
Olympic Games at Paris with 8 Athletes under the leadership of H.C. 
Buck of YMCA Madras. The official participation of Indian athletes 
started in the 1928 Olympic Games at Amsterdam with a seven 
member team. Since then India participated under the lOA Banner in 
1932 Olympic Games at Los Angels and 1936 Olympic Games at 
Berlin with 3 and 5 athletes respectively. Mr. M.C. Dhawan, who 
participated in 1932 Olympic Games at Los Angeles, became the 
Secretary of Amateur Athletics Federation of India in 1950. 
However, the Amateur Athletics Federation of India was formed 
in 1946 at the initiative of Maharaja Yadvindra Singh, the then 
President of Indian Olympic Association, with Prof G.D. Sondhi as its 
first President. It got affiliated to lAAF (International Amateur 
Athletics Federation) in the year 1946. But it followed the lOA for 
holding the National Athletics Championship once in two years. It was 
only in 1949 that AAFI took the decision of holding the National 
Athletics Championship every year. The AAFI for the first time 
selected 8 athletes (6 men and 2 women), who participated in 1948 
Olympic Games at London. It was for the first time Indian women 
competed in the Olympic Games. From that time onward India is 
participating continuously in the Olympics and other games i.e. Asian 
games, Common wealth games, SAP games etc. 
The poor performance of Indian track-and-field athletes at the 
International level has been a cause of great concern, especially to the 
coaches, physical educationists and sport scientists. Efforts have been 
made to improve the performance of our sportsmen for long, but little 
success has been achieved so far. 
It is important to note that in contemporary India the choice of 
sports is determined by the child's interest, facilities available and 
popularity of the sports in that particular society, ignoring whether his 
body structure is fulfilling the mechanical requirements of the game or 
not. If he chooses a wrong activity for which his body structure is not 
suited a limit is set beyond which, his performance cannot be 
improved, and however, hard he and his coach may try. 
However as man develops from birth to maturity some of the 
most observable changes in his body are those of his physical 
characteristics - his height, weight, shape and proportions. The patterns 
of growth of these characteristics result from the interaction of both 
inborn (genetic) and environmental factors, which are responsible for 
the performance of a sportsman. The physique and body composition 
including size, shape and form are known to play a significant role on 
the performance of an athlete. The performance of a sportsman in any 
game is also dependent on his suppleness, skill, training and 
motivation and on various other factor of physiological and bio-
chemical nature. Age, sex and physical growth have also been noticed 
to influence a person's capacity for physical activity. 
Cureton (1941) stated that in general, people with long legs and 
long arms and relatively short and small trunks were physically weak 
in long sustained heavy work, but they might show great speed and 
endurance at high levels of athletics activity. Long third-class levers 
are noted for speed and range of action as well as for their efficiency 
for force. 
H. G. Dyson's (1986) stated that the running speed is the 
product of length and frequency of stride, their ratio changing from one 
phase of a race to another and from athlete to athlete yet these two 
factors are always interdependent and maximum running efficiency 
exists only when they are in correct proportion, depending mainly on 
the weight, build, strength, flexibility and co-ordination of the runner. 
In contradiction to Prof. A.V.Hill's original hypothesis, that the fastest 
time for a given middle or long distance could be attained by running 
at a constant speed, some physiologists have since suggested that the 
second half of such races should be run faster than the first, with the 
athlete conserving his anaerobic i.e. oxygen debt reserves until 
comparatively late in the race. 
Tanner (1964) is of the opinion that a person using many 
smaller strides uses more energy over a given distance then a person 
using fewer and longer strides (provided the long stride spring 
naturally from his physique and are not artificially imposed) 
Thus physical characteristics play a very vital role in all games 
and sports whether it is team or individual game, ideal body segments 
as per the demand of the particular event is necessary for higher 
achievement in that particular sport. In view of physical and 
psychological variations playing a significant role with performance of an 
athlete let us discuss certain important aspects associated with it. 
The famous Black American 400 meters Olympic champion Lee 
Evans (1968) once said "you must have an intense love affair with the 
track" to become a champion athlete. It is due to such "love affair" with 
the track that you become a coach and that too not by compulsion or 
accident but by choice. 
Sports, during the present century, has become a cultural 
phenomenon of great magnitude and complexity, rather, it is the major 
social institution, permeating education, economics, politics, art, religion 
etc and scope is awesome. Nearly everyone has become involved, in one 
way or the other, even if only vicariously 
Sports are as old as human society itself. It is an institution which 
has its own traditions and values. Being an institutionalized and 
competitive activity, it involves vigorous physical exertion or the use of 
relatively complex physical skill by individuals whose participation is 
motivated by a competition of intrinsic satisfaction with the activity itself 
and external reward earned through participation. 
Sport as an activity offers an opportunity of self-knowledge, self-
expression, and fulfilment; personal achievement, skill acquisition and 
demonstration of ability: social interaction, enjoyment, good health and 
well-being. It promotes involvement, integration and responsibility in 
society, especially when sport activities have been accepted as an integral 
part of the culture of every society in every nation. 
In modern society, sport have very important role to play. Much of 
the attraction of the sport comes from a wide variety of experience and 
feeling that result from participation, such as, joy, anguish, success, 
failure, pain, relief, and feeling of belonging. 
Sports competitions offer us heroes and heroines, for many youths. 
The sports stars are better known than the leading poHtician of a country, 
sports have ever reflected development in society. 
George has rightly said: Sports and Games provided a medium for 
the development of the self "in fact societies provide a socio-cultural 
context with in which games and sports are included among the facilities 
for the human resource- development of society. Society may be rich in 
natural resources, science and technology but if it lags in developing 
health and spirit, it would fail as a social system. Sports contribute in the 
development of human resources in three ways i.e. physical fitness, 
mental fitness through alertness and promote character for motion by 
inculcating team spirit, loyalty and altruism. 
A French mathematician, Quetelet coined the term anthropometric 
(anthropo means man and metry means measurement). In ancient India as 
well as in Egypt, the earliest Anthropometric studies were undertaken to 
find one part of the body which would predict or be come a common 
measurement of all other body parts 
Hippocrates was the first Greek expert in test and measurement 
who introduced the method of anthropometry in which the human beings 
were divided into two body types. Phthises dominated by the vertical 
dimension and Apoplectic dominated by horizontal dimension. 
Hippocrate studied human physical types for medical purposes while 
Greek sculptors were doing so for their Interest in physical perfection. 
A review of literature reveals that anthropometry was the first 
technique of measurement used in physical education. Anthropometry 
was first introduced in physical education by a physician, Dr Edward 
Hitchcock who occupied the first chair of physical education created in 
U.S.A, in 1861 at Amherst College. Thus the history of measurement in 
physical education is less than 151 years old. Dr.Edward hitch cock 
measured height, weight, girth, breadths, vital capacity and some strength 
variables of physical education students to evaluate progress and gain in 
health. D. A. Sargent who started a measurement programme at Harvard 
University (USA) in 1878 and published a manual on measurement and 
testing. In a famous meeting of pioneer physical educators held in 1885 at 
New York measurement was one of the major topics for discussion when 
association for the advancement of physical education was founded. This 
association and young men Christian association (YMCA) adopted the 
sergeants system of measurement for use in schools and colleges. 
Measurement plays an important role to reach the peak level of 
performance in males' long distance runners. The measure 
anthropometrical traits are as tall heights lighter in and lower the center of 
gravity provides the maximum level of perfection in the running events. 
As the world competition come in the mind of the sports man especially 
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of the long distance runners are affected by the various types of 
psychological problem as the anxiety, lack of confidence, and the 
efficacy. 
Performance in sports competition at various levels have be come a 
sing of prosperity. Development and innovation of new techniques in the 
field of sport is gaining momentum day by day and high level research 
in the field is going on to explore the possibilities of investigating the 
ingredients responsible for the enhancement of sports performance and 
facilitating the talent selection for competitions. New incentives sufficient 
infra structure and standardized sport equipment are being provided by 
the agencies interested in the development of sports to see their nation at 
the top of the medal winning country in world competitions. 
A lot of research is being done on all aspects of sports 
performance. Numerous physical educationists and scientists are engaged 
in finding new dimension for talent selection for better performance. It is 
due to their sincere efforts. The records of the performance in any games 
and sports are being broken day by day and new records are being 
established. 
Parnell(1951),Tanner(1964), DeGaray et al,(1974), Hirata (1979),. 
Kansal (1981), Uppal and Roy (1986), Chauhan (1986), Sodhi (1991) 
etc, have given the characteristics of various sportsmen for different 
events. 
Measurement of body size includes such descriptive information as 
height, weight and surface area. While measures of body proportions 
describe the relationship between the height and weight among lengths, 
widths and circumferences of various body segments. 
It has been observed that top athletes in sports tend to have those 
proportions that biomechanical aid the particular performance required 
(Zeiglerl982).An evidence of this, can be observed amongst the well-
proportionate Physiques' of boxers and Gymnasts. The solidness of top 
football player and the leanness of champion distance runner and massive 
builds of great shot-putters and Discus Throwers (Clark and Clark, 1967). 
Inter-relation between the physique and performance has led to 
more systematic examination of the physical requirements necessary to 
achieve top performance. The main aim of the sport and physical 
educationists working in this field is the determination of the optimal 
indices of the physique for the particular sport disciplines and event, as 
well as the presentation of moiphological differentiations occurring 
among them. 
Medallist performances no longer occur at random or as a result of 
chance alone. International level sports performance in various game and 
sports are influenced by many factors such as level of physical, 
physiological and psychological abilities, technique, tactics, physique, 
body size, body composition etc. Tanner (1964) has shown that those 
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who became the best in the world in 1960 Olympic, had definite body 
characteristics that were clearly specific for the different events in which 
they competed. There is a wealth of scientific and empirical evidence to 
support claim that there are body difference among athletes in different 
games and sports and among events within the same sport. The age, 
physical structure and body size of the national athletes is of interest. 
Chronological age of the top class athletes indicated the time at which 
peak performance might be expected. In different sport disciplines peak 
performance age is also different. It is lower in case of swimming, and 
higher in Track and Field athletes and still higher in athletes of team sport 
disciplines. 
Peak performance age in different sports disciplines is associated 
with the time to start sports training in a particular sport discipline and 
required to develop the necessary, conditional, tactical, technical abilities 
and sports performance. With regard to weight, height, body size, body 
composifion, certain dimension is necessary for success in selected events 
and sports. Age, height, body weight, body size and body composifion of 
the Olympic, International and nafional athletes have been subject of 
great interest for many research workers. 
Joki (1964), Correnfi and Zauli (1964),Tanner (1964), Hirata 
(1979), deGaray et al(1977), Claessens and Lefevra (1998), Guladi and 
Zaccagani (2001), Kawashim, Kat and Miyazaki (2003) and many other 
have reported anthropometric data on Olympic athletes. Sidhu and Anand 
(1971). Muthiah and Venketswarh (1973), Kansal (1980), Grewal (1983), 
Shrama and shukla (1989), Debnath and Bawa (1990), Kaur et. al., 
(2002), and Chauhan (2004) have reported data on the national athletes 
Age, body Size and body composition of the sports women 
belonging to gymnastics, swimming (Sprinter only) and athletics (sprinter 
only) differ from each other. Sprynova and Parizkova (1969) reported 
that female gymnasts had lesser stature when compared with female 
swimmers. 
Salmela (1980) also reported female gymnasts as smaller and 
lighter than most of the other Olympic athletes of 1976 Olympic. 
Hywood, dark and meyhew (1986) reported that girls who regularly 
participated in gymnastics were shorter and lighter both in over all weight 
and lean body mass than the swimmers. 
Parizkova and Poupe (1963) reported a means value of 9.6 
percent relative fat for highly trained European female gymnasts. 
Wilmore (1982) the appropriate, size, shape, build and 
composition of the athlete's body is of major importance in almost all 
athletes Endeavour's. Each athlete has a genetic profile that largely 
dictates limits for both body build and composition. While studying the 
role of various factor in swimming perfomiance. 
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Parizkova et al. (1987) reported that female swimmers had the 
highest body weight and fat percentage while gymnasts and distance 
runners had the lowest among all athletes. 
Eiben (1981) studied about the female athlete's, size, shape and 
body composition and reported that female sprinters were smaller in 
stature than female hurdlers, jumpers and throwers. DeGarayet al. (1974) 
in a study conducted on 148 Mexico Olympic athletes, reported that 
female gymnasts, divers, sprinter and swimmers averaged close to 3 units 
in ectomorphy and were significantly more ectomorphy than canoeists 
and throwers. 
From the above cited literature and investigation, it is evident that 
there is a difference in physique, body size and body composition among 
international and Olympic female gymnasts, swimming, sprinters and 
track sprinters. The present investigation has been conducted with an aim 
to find out significant difference in age physique, body size body 
composition and somatotype variables among elite female Indian 
gymnasts, swimming sprinters and track sprinters. 
In recent years, the measurement of the percent body fat has 
become widely used and recommended as one of the indicators of fitness 
by monitoring percent body fat and weight regularly. There are many 
things a person can learn about this fitness and any changes in fitness as 
progresses that can not be learned the most important things the 
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monitoring of percent body fat will determine while weight is factor in 
determining health and fitness, consumers want to know how much their 
weight is body fat. There is some procedure or methods by which we can 
know about the fat % in our body. Like hydro densitometry, water 
displacement method, ultra sound technique, bioelectric impedance 
method, height-weight chart. Skin fold caliper and girth method etc. 
According to research finding we found skin fold caliper and girth 
measurement were the most reliable process after under water weighing 
for measuring the fat percentage in our body. Out of these two method 
girth measurement are easily to use, inexpensive and easily accessible 
and time saving process. But it is also a fact that long distance runner 
body structures varies from place to place and competitions, high level 
and low level. So a new equation for Indian athletes is required. 
This idea motivated the researcher to modify and validate the girth 
method for India long distance runners. 
Psychology 
A precondition for sports performance ability in competitions is 
psychological load strain and competition stability. This is a complex 
quality which is determined by the state of training and development of 
character trait. The specific psychological load strain of an athlete is 
developed by the demands of training and competifion. Each test 
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situation in sport confronts the athlete with various external 
(competition atmosphere, conditions opponent, spectators) and internal 
(nervous tension, excitement, joy, fear) influences. 
These release psychological reactions, which either favour or 
impede performance. The state of the athlete prior to the start is an 
expression of psychological strain. Here it is clear how an athlete 
comes to terms with the various influences. The optimal state prior to 
the start is controlled excitement and tense expectation of the start. 
The athlete is favourably turned to the competition in a way that 
promotes performance. Athletes who do not meet up to their 
performance expectations usually have not been able to come to terms 
with the psychological strain prior to or during the competitions and 
have failed on account of nervous failure. The inability to mobilize 
performance potential psycho- physical in competition, to release and 
exploit reserve can also be attributed to the fact that the psycho-physical 
demand of competition have not been trained to a sufficient extent in . 
training. In the process of training to athlete it is a matter of using the 
influence which favour performance (stimulus) and reducing and 
eliminating those which impede performance. 
The influences which favour performance have been 
demonstrated frequently they are, for example, high but realistic 
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performance demands. Good previous training and competition 
performance, success, spectators and trust in the trainer. The influence 
which mainly impede performances, are excess nervousness, fear, 
feeling, poor previous training and competition performance, 
disagreement with the trainer, etc. 
Improving psychological strain, load and stability comes about 
mainly in training and competition. Specific demands on performance 
ability in training and competition and on the athlete's attitude and 
readiness to perform result in conjunction with relevant evaluations in 
opportunities for further improving psychological load strain potential. 
Performance motivation influences the aims and content of an 
athlete sporting activity and the intensity with which he uses his 
strength. It also has a substantial influence on will-power and 
performance behavior. It is a precondition for success in sports. 
Knowledge and conviction of the usefulness of sporting activity are a 
point of departure for developing and improving performance 
motivation. 
Success and failure can have positive or negative effects on 
psychological constitutions; fundamentally success can be attributed to 
test situations which have become to terms with in a positive manner. 
These have a positive effect. The contrary is the case when success 
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leads to over-evaluation, feeling of superiority and bad training. Allure 
has a mobilizing effect when the athlete draws the correct 
consequence, when he feels motivated and eager to prove what he can 
achieve. 
Will power is at the heart of character. It is closely linked to 
other psychological phenomena (temperament, feelings, habits) and in 
particular to convictions, view of the world and morals. Feeling of 
responsibility vis-a-vis, the state the sports team, the trainers' 
collective group and the individual trainer are forces which exert a 
strong influence on will-power. 
Tenacity and ability to over come difficulties are the hallmarks 
of will power. Usually sporting activity is linked to over coming 
difficulties. Particularly before and during competitions various and in 
part extreme physical and psychological difficulties and strain appear 
(excitement,. inhibitions, fear, exhaustion, disappointment, opponent, 
unfavorable competition conditions) all of which the athlete must over 
come to attain success. 
A Player is psychologically fit for the game if he posses the 
required perceptions like emotional stability, motivation, intelligence 
and educability to accomplish the task. Tension and anxiety can 
become barriers to performance. 
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Anxiety is one of the components of psychological factor which 
affect the performance of athletes (walker, 1975. Cratly, 1973, 
Spielberger, Goresuch and Lushane,1970, Nelson and Langer, 1963, 
Reed Jr. 1960. Hollings worth, 1965, Novaczyk, 1977, Singer, 1980, 
Demoja, 1986). 
Psychological factors effects the performance of an individual 
and of the whole team members. Alderman (1974) while emphasizing 
the psychological factors comments, one essential point which must be 
stressed is that regardless of how much ability, skill and fitness level 
and athlete possesses for a particular sport task, and aim, the success or 
the quality of his performance will in the final analysis probably 
depend on his particular psychological make up. 
Research in the field of psychological difference among athletes 
and non athletes were under taken by various investigators, Schendel 
(1965) compared the persons and social characteristics of ninth and 
twelth grade athletes and non athletes and found more positive personal 
and social characteristics in athletes as compared to non-athletes. 
Keening (1969) reported that high school basket ball girls 
possessed a higher positive self-confidence than the non participants. 
In another study it was found that the college athletes had higher 
positive self-confidence than the non-athletes (Schendel, 1970). 
20 
The significance of psychological factors for improving 
performance has been forcefully advocated by many experts (Singer 
and kane, 1975, Wein, 1973, Brooke & whiting 1975, Bull, 1995). 
They suggested that individuals are affected not merely by their 
physical, technical and tactical qualities but also by their psychological 
make-up. 
Some other researchers have given importance to psychological 
factors in the field of physical educations and sports (tutko and 
Tosi.1976, Vellerand, 1983). 
The significance of sports science was, first of all, identified by 
the scienfists of former German Democratic Republic, and U.S.S.R. 
they made invaluable contribudon for the development of sports 
performance (Bilodiau, 1966; 1969; Poultson, 1974; Singh, 1984). 
Sports performance is complex and multidimensional in nature. It is 
the process of tacking given sports tasks. 
Competitive trait anxiety is a concept, which denotes how 
anxious an individual typically be comes in competitive situation. It 
reflects an individual's tendency to perceive competitive situations as 
threatening (Martens, 1977). That, is intense competition creates 
varying levels of anxiety with in performers. 
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Some performers react adversely to the competitive situation by 
reaching states of hyper anxiousness which often result in the inability 
to achieve optimum level of performance ( Martens, 1977) defined 
competitive trait anxiety as the relatively stable disposition of an 
individual to perceive threat in competitive situations. Martens 
developed the sport competition anxiety test (SCAT) in order to 
provide a reliable and valid instrument which is a situation specific 
anxiety (A- Trait) construct to measure competitive trait anxiety. It was 
hypothesized by martens that persons high on competitive trait anxiety 
would respond in competitive situations with higher levels of anxiety 
than persons low on competitive trait anxiety. 
Launess A.D. and Nation R. (1989) after a wide overview of 
theoretical models of anxiety, underline the real issue for the coach or 
practitioner is identifying the level of tension that maximizes the 
athlete's attention and maintains the concentration: anxiety from their 
point of view is often and individual answer several recent papers on 
sports psychology related anxiety to different situation. The 
relationships among compefitive orientation, sport confidence self 
efficacy performance and anxiety in long distance runners are the 
object of an interesfing paper ( Marten and Gill,1990) for anxiety 
measuring CSAI 2 was used (Marten, 1990) which is useful to asses 
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precompetitive level of state anxiety ( the 3 subscales represent 
cognitive anxiety, somatic anxiety and confidence ). 
Relationship among cognitive worry, somatic anxiety and self-
confidence were examined through physiological measure and 
performance, prior to during and after a bicycle competition. Finding 
support the prediction that competitive state anxiety is a 
multidimensional construct with related component that are influenced 
differently by competitive conditions and task demands (Caruse et. al., 
1990) in this study the relation ship between anxiety and performance 
remained elusive. 
Anxiety is a complex emotional state characterised by a general 
fear usually accompanied by tension, it is related to apprehension of 
fear and its frequently associated with failure either real or anticipated 
(forst 1971). 
The problem of anxiety has been considered important in all 
areas of human activity including sports. The study of the effect of 
anxiety on motor performance has become a topic of interest to sport 
psychologists. A number of theories exist concerning the effect of 
anxiety on performance. Anxiety is greater in individual sports 
participants than those in team sports. In an individual sports success 
of failure lies solely with the individual participants. Whereas in team 
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games error go unnoticed because of the general activity of the contest 
and more over success and failure are commonly shared considering. 
Self-concept is the way in which the individual thinks/perceives 
to himself (Symonds, 1951). Self-concept has been defined as 
individuals perception, attitude and feeling about him self (Guilford, 
1966). Alderman (1974) has defined self-concept in terms of 
personality traits such as self-confidence, self-assurance, self-
consistency, self-assertiveness, self-esteem, self-regard, self-
enhancements and self-respect. 
Robazza and Bortoli (1998) conducted extensive interviews 
with all 8 members (Aged 18-36 years) of the 1966 Italian Olympic 
Archery Team regarding psychological factors associated with 
excellence and mental preparation strategies adopted during 
competition. Hierarchical inductive analysis revealed that positive. 
expectations, concentration, facilitating emotions, body awareness and 
technical preparation were the mental aspect described by Archers 
necessary for effective performance. 
Further more, the archers outlined a variety of mental preparation 
strategies including, (!) Autonomic control, (Emotion control, somatic 
control, internal dialogue, and focus on shooting): (2) Imagery 
(Visualization, self, talk): (3) Task focused concentration (Body and 
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Action control, thought control): and (4) Reaction to mistakes (Focus on 
correct execution, mistake disregard, shooting analysis). 
Self-Confidence 
In recent years researchers have become increasingly interested to 
know whether the personality characteristics are related to the athletics 
performance. An analysis of determinants of athlete's performance and 
discussion with participants in a number of sports from recreational to 
national competition, suggest that 'desire to winVwill to win & self-
confidence are important factors in athletics performance. 
Self-confidence refers to an individual perceived ability to act 
effectively in a situafion to overcome obstacles and to get things go all 
right. Self-confident person perceives himself to be socially competent, 
emotionally matured, intellectual adequate, Successful satisfied, decisive, 
optimistic, independent, self relation, self-assured, forward moving fairly 
assertive and having leader ship qualities. 
Self-confidence has been the subject of much in recent years in 
sport psychology literature. One recent concern of those studying self-
confidence has been the charge that female tend to demonstrate less 
confidence than male (Lirgg 1991). 
A lack of confidence decreases the likelihood that one will choose 
to do activities in particular area and also leads to decrease in one's 
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persistence and effort in the face of difficulties thus limiting opportunities 
for Improved. 
Edwards & Hardy (1996) mentioned that research has indicated 
that self-confidence is an important predictor of performance that is at 
least partially independent of cognitive anxiety. This research backs my 
hypothesis that confidence affects performance outcome. 
George (1994) stated that over the past three decades, the construct 
of self-confidence has received a lot of attention from sport science 
researchers. Self-confidence is one of the most frequently cited 
psychological factors thought to affect athletics performance and it has 
also been called the most crifical factors in sport (George 1994). A lot of 
research on self- confidence has examined its relationship with motor 
performance 
As an athlete and possible future coach, researcher feel that it is 
necessary to find out the importance that confidence and self-efficacy has 
on performance. It is also necessary to find out what degree of 
importance this effect has on an individual athlete. 
Players are always looking for ways to succeed, and if along the way 
they discover ways that hinder their athletics performance this too can 
create a successful athlete. 
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These researches prove that Anthropometrical and psychological 
measures play a vital role in running in different level competitions. The 
physique, psychology and body compositions including size, shape, 
mental presentation and form are known to play significant role in this 
regard. Though the performance of long distance runners is also 
dependent on their technique, training, motivation level and several other 
factors of physiological, psychological and biomechanical nature i.e. Age, 
sex, physical and mental growth but body structure plays a very 
significant role in determining human movement. A particular type of 
structure predisposes an individual to better particular type of. 
movements. For instance a national long distance runners and state long 
distance runners are quite similar to one another but state long distance 
runners are shorter than all India intervarsity long distance runners. State 
long distance runners have shorter lower extremities. National long 
distance runners' chest breadths are broad, have proportionally similar 
trunk, long lower extremities and lighter in relation to structure. 
In this study researcher had attempted to highlight 
anthropometrical and psychological differences among long distance 
runners at different level of competition. This research study will provide 
appropriate physical and psychological characteristics to coaches for 
identification and promotion of long distance runners in different level of 
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competition as per their body structure and psychology, for building a 
good team. 
LONG DISTANCE RACES: 
Run longer than 3000 meters is considered as distance event. The 
most common distance races are 5000 and 10000 meters. The marathon 
race is one of the examples of long distance race, which take place on 
paved roads over a course of 42.195 km (26 mile and 385 yd). Most of 
the best distance runners are small and light-framed. They use a running 
style that avoids excess motion. Knee action is slight, arm movements are 
reduced to a minimum and the strides are shorter than those used in 
sprinting or middle-distance running. Along with fitness, strategy is also 
very essential for competing in long distance events. The top racers use a 
variety of techniques to outperform their opponents, from abrupt changes 
of pace during the race to fast finishing kicks. 
BODY PROPORTIONALITY 
The relationship of length to width, height to thickness, length-to-. 
length etc. of various parts of body represents proportions. This 
importance of proportion becomes evident, when we want to compare 
particular body parts of two persons who are otherwise different in 
over all size. The proportions or ratio keeps one measurement constant 
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in all subjects compared and evaluate the differences in the other 
measurements. 
STATEMENT OF PROBLEM 
After going through the literature and objectives of study the 
problem under investigation was stated as "A comparative Study of 
selected anthropometrical and psychological variables of athletes 
at different level of competition" 
OBJECTIVES OF THE STUDY: 
To study the anthropometrical and psychological variables of 
long distance runners competing at different level competitions. 
HYPOTHESES 
After a painstaking review of the related literature and keeping in 
view the objectives of the study, it was hypothesized that the 
significant differences will be observed between the anthropometrical 
and psychological variable of long distance runners at different level of 
competition. 
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LIMITATIONS 
The lifestyle, habits, hereditary factors, nutritional intake, 
psychological traits of subjects was beyond the control of researcher. 
They have been considered as limiting factors of this study. 
DELIMITATIONS: 
1. The study was confined to male long distance runners. 
2. The subject's age ranged from 18 to 25 years. 
3. The study was confined to only those males who, had 
participated at the level of all India intervarsity, national and 
state level competitions. 
4. The study was further delimited to anthropometric measurements, 
such as linear measurements, girths, diameters and skin folds 
measurement. 
5. The study was confined only to two psychological variables i.e. 
Competitive Anxiety and Self-Confidence 
6. The selected anthropometrical variable were measured with the help 
of anthropometric rod, steel tape, vernier calliper, chest calliper, 
sliding calliper and skin fold calliper. 
(A) Following anthropometrical variables of long distance runners at 
different level of competitions were measured. 
1 -Weight 
2 - Stature 
3 - Sitting height 
4 - Upper arm length 
5 - Lower arm length 
6 - Upper leg length 
7 - Lower leg length 
8 - Foot length 
9 - Chest width 
10-Shoulder width 
11 - Hip width 
12 - Humerus bi epicondyle diameter 
13 - Femiir bi epicondyle diameter 
14-Ankle width 
15 - Wrist width 
16 - Biceps muscle girth 
17 -Calf muscle girth 
18 - Thigh muscle girth 
19 -Biceps skin fold 
20 - Triceps skin fold 
21 - Suprailiac skin fold 
22 - Sub scapular skin fold 
23-Calfskin fold 
24 - Thigh skin fold 
25 - Body Composition 
26 - Proportionality in ratings 
I. - Sitting height-Stature index 
II. -Ponderal index 
III -Thigh length- lower leg length index 
IV -Upper arm length-lower arm length index 
V - Hip width-stature index 
VI -Shoulder width-stature index 
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(B) Following psychological variables of long distance runners at 
different level of competition were taken for study. 
1 - Competitive anxiety 
2 - Self-confidence 
SIGNIFICANCE OF THE STUDY 
To reach the highest levels of performance, an athlete has to pass 
through the various levels of competition, this study would provide the 
guidelines to coaches and physical education teacher and sport 
scientists to understand the different anthropometrical and 
psychological traits of India long distance runners. 
It would also provide an idea in talent selection of long distance 
runners. The findings of this study will be useful to athletics coaches and 
talent hunters as hard empirical facts obtained can form the basis of talent 
selecfion for different level of competition in athletics. It is also to be 
noted that not much empirical work has been done to study the 
anthropometrical and psychological differences between long distance 
runners of different level of competition of India. This research shall 
highlight the anthropometrical and psychological characteristics of long 
distance runners. It shall also show the physique and mental make up in 
relation to the mechanical requirement of the two categories of long 
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distance runners of different level of competition. As anthropometrical, 
physiological and psychological differences exist among long distance 
runners who play in different level of competition, these differences fit 
with their different workload demand in the game. Therefore, training 
programs should include specific sessions for each positional role. So 
that children with these inherited physical and psychological 
characteristics may only be recommended for long distance mnning. 
The study may motivate the others to take similar studies at 
different age levels so that long distance runners in India may become 
more and more scientific and result oriented. 
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CHAPTER 
2 
Review of Related 
Literature 
Chapter - 2 
Review of Related Literature 
This chapter primarily aims at presenting the various studies 
conducted on the anthropometrical and psychological variations among 
long distance runners at different level and also on other team games. In 
this pursuit, the researcher had gone through various books, journals, 
periodicals & other related materials. The information that came out after 
the painstaking review of all these material had helped the researcher 
greatly in pursuance of this study. 
Saha, G. C. (2012) the study was to compare the Anthropometric 
measurements and Body Composition among Individual and Team 
Game. The subjects for this study were thirty male students, each from 
Soccer and Track and Field Intervarsity teams of Lakshmibai National 
University of Physical Education, Gwalior. They were selected with the 
view of obtaining scores on selected Anthropometric measurements and 
Body Composition. The age of the subjects ranged between 18 to 25 
years. The variables selected for the study under Anthropometric 
measurements were Standing Height, Sitting Height, Total Arm Length, 
Total Leg Length, Upper Arm Girth, Hand Girth, Thigh Girth, Calf Girth 
and Chest Girth while under Body Composition the variables under taken 
were body Weight, Percentage of Body Fat and Lean Body Mass. To 
determine the significant difference between the mean scores of subjects 
belonging to Soccer and Track and Field on Anthropometric 
measurements and Body Composition variables, the't' ratio was 
employed. The level of significance chosen was 0.05. The results of the 
present study indicate that Soccer and Track and Field Athletes did not 
differ much on selected Anthropometric measurements and Body 
Composition, however a significant difference in Total Leg Length, Total 
Arm Length and Standing Height was obtained. 
Singh, Singh and Singh (2012) conducted a study to find out 
anthropometric measurements, body composition and somatotyping 
differences in high performer and low performer shot putters. 20 male 
shot putters of age 18 to 25 years were assessed for the present study. Out 
of which 10 were high performers and 10 were low performers. All 
subjects were assessed for height, weight, widths, girths and skinfold 
thickness. The independent samples t-test revealed that high performer 
shot putters were significantly taller (p<0.01) and had significantly 
greater all the length measurements when compared to low performer 
shot putters. The high performer shot putters also possessed significantly 
greater upper arm (p<0.05), forearm (p<0.01), chest (p<0.05), thigh 
(p<0.05) circumferences and bi-humerus (p<0.01), wrist (p<0.05), bi-
acromial (p<0.01), hip (p<0.05) diameters as compared to low performer 
shot putters. Endomorphy (p<0.05) was significantly higher in low 
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performers while the lean body mass (p<0.05) was significantly greater in 
high performer shot putters. It is concluded that in most of the parameters 
there were significant differences between high performer shot putters 
and low performer shot putters, and the high performer athletes showed 
better anthropometric measurements and somatotyping scores. 
Abraham (2010) conducted a study to analyze the anthropometry 
and body composition associated with performance of university level 
male track and field athletes of South India. This study was conducted on 
93 track and field athletes from South India, comprised of 22 sprinters 
(100 & 200 mts), mean age 19.5 years, height 172.1 cm and weight 
68.2kg, 20 middle distance runners (800 & 1500 mts), mean age 19 yrs, 
height 166.8 cm and weight 62.5 kg, 16 long distance runners (5000 & 
10000 mts), mean age 18.7 years, height 167.2 cm and weight 62.1 kg, 20 
throwers, (shot, discus & hammer throw), mean age 19 years, height 
170.8 cm and weight 72.6 kg and jumpers (High, long & triple jump), 
mean age 18.3 years, height 169.9 cm and weight 64.1 kg. Besides height 
and weight, six skin folds (triceps, chest, sub scapular, abdomen, supra 
iliac & calf), two bicondylar breadths (humerus & femur) and two girths 
(biceps & calf) were measured. Somatotype evaluations were made 
according to Carter and Heath (1990) method. BMI wascalculated as 
body mass divided by square of height (kg/m2). The somatochart 
indicated that sprinters and middledistance runners are ectomorphic 
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mesomorphs, long distance runners are mesomorph ectomorphs while 
throwers areendomorphic mesomorphs. The jumpers fell into the 
somatotype category of balanced mesomorphs. Among all groups body 
fat percent is lowest in sprinters (6.23±0.83%) and highest in throwers 
(7.38±0.85%). This was reflected in their endomorphic components 
which is lowest in sprinters (2.53±0.45) and highest in throwers 
(3.39±0.65). Ectomorphic component is highly marked in long distance 
runners (3.56±0.65) while mesomophy was highest in sprinters 
(4.31±0.91). Throwers have significantly higher values of skin folds than 
other groups. Compared to their overseas counterparts, the athletes of 
both track and field events in the present study exhibited greater 
endomorphic values. 
Campos et al., (2009) assessed the anthropometric profile and 
motor performance of young badminton athletes. The sample included 20 
athletes (10 male athletes, mean age 17.24±1.18years and 10 female 
athletes, mean age 15.21 ±2.06 years) playing in the Brazilian junior 
badminton team. The following variables were assessed: body weight; 
height; skin fold thicknesses; abdominal strength /resistance; medicine 
ball throw; 20-meter speed; vertical jumps: vertical squat jump, counter 
movement vertical jump; and aerobic power. Descriptive statistics (means 
and standard deviations) and student's t-test were used for data analysis. 
Differences were considered significant at the level of p<0.05. The results 
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found in this study regarding male and female athletes were, respectively: 
body weight(68.0±7.8 and 61.74±6.85 kg), height (172.4±0.5 and 
163.8±0.3 cm), sum of seven skin folds (83.21±22.02and 131.58±29.36 
mm), abdominal strength/resistance (33±3.3 and 28±5.8 n), medicine ball 
throw(7.54±1.01 and 6.98±0.78 m), 20-meter speed (3.12±0.08 and 
3.5±0.14 seconds), vertical squat jump(36.7±6.0 and 27.2±2.1 cm), 
countermovement vertical jump (39.3±5.7 and 28.1±2.4 cm) and V02 
max(49.68±2.48 and 42.92±2.94 ml/kg/min-1). The results of this study 
describe anthropometric and motor test characteristics of young athletes 
playing in the Brazilian junior badminton team. The findings of the study 
may also help coaches in identifying and choosing new badminton 
athletes. 
Ansari and Singh (2007) conducted a study of physical and 
physiological differences between elite middle and long distance runners 
of India. For the purpose of this study three sample groups of different 
categories of runners from various National level competitions (1st group 
comprises of 14 elite 800 m runners, 2nd group comprises of 17 elite 1500 
- 5000 m runners and 3rd group comprises of 19 elite 5000 - 10000 m 
runners) were selected. Analysis of variance was applied to asses the 
significant difference in to asses the significant difference in the physical 
and physiological variables of the three groups. Stafisfical analysis of this 
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study indicated that the 800 m runners' were greater in mean weight, 
stature, sitting stature, shoulder breadth, hip breadth, upper arm length, 
fore arm length, thigh length, lower leg length, biceps muscle girth, calf 
muscle girth, sum of five skin fold, endomorphic rating, mesomorphic 
rating,thigh length - lower leg length index, hip breadth - stature index , 
heart rate and vital capacity than 1500 - 5000 m and 5000-10000m. 
runners. Whereas 5000-10000 m, runners were greater in mean Ponderal 
index than the 800m and 1500-lOOOOm runners. However no differences 
were found between humerus biepic condyle diameter, femur biepic 
condyle diameter, ectomorphic rating, sitting height - stature index, upper 
arm length - lower arm length index and shoulder breadth - stature index 
of 800 m,1500-5000m and 5000 - 10000 m runners of India. 
Singh and Singh (2007) conducted a study on selected. 
anthropometrical characteristics of Indian elite male athlete of different 
throwing events. Purpose of the study was to find out the 
anthropometrical differences among four type of throwers (shot put, 
discus, javelin and hammer throwers). For this purpose 100 Indian elite 
male throwers 25 each were selected from various national level 
tournaments. The analysis of variance was applied on gathered data of 
selected anthropometrical variables. Results of the study had shown that 
the shot putter were greater in weight. Femur Biepicondylar, Humerus 
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Biepicondylar, Hip Breadth, Shoulder Breadth, wrist breadth , skin folds, 
biceps muscle girth , calf muscle girth, thigh muscle girth, chest girth , 
chest depth, endomorphy, mesomorphy, upper arm length - lower arm 
length index, hip breadth stature index and fat percentage than other 
throwing groups. And the discus throwers were greater in height, forearm 
muscle girth and total leg length than the other throwers groups. Whereas 
the javelin throwers were greater in total arm length, ectomorphy and 
ponderal index than the other throwing groups and the hammer throwers 
were greater in shoulder breadth- stature index than the other throwing 
groups. 
Arrese, A.L., Ostariz E.S. (2006) studied to determine whether 
the sum of skin fold thicknesses and specific single skin fold sites were 
related to competitive running performance in homogeneous groups of 
male and female elite athletes. In total, 184 top-class runners (130 males ' 
and 54 females) volunteered to participate in the study. Skin folds were 
measured at the following sites: biceps, triceps, sub scapular, pectoral, 
iliac crest, abdominal, front thigh and medial calf Runners were 
classified into groups in accordance with their best performance times. 
Correlation analysis and partial correlation coefficients that controlled for 
age and weight were applied to each single skin fold, the sum of six skin 
folds (excluding biceps) and the extremity (sum of triceps, front thigh, 
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medial calf) to trunk (sum of sub-scapular, iliac crest, abdominal) ratio 
and performance. Performance was rated by the scoring procedures of the 
International Amateur Athletics Federation. In male runners, the pectoral, 
iliac crest, abdominal, biceps, triceps, sub-scapular skin folds and the sum 
of six skin folds were not associated with performance score for any of 
the distances. High correlations were found between the front thigh (r = 
0.78, P = 0.000) and medial calf (r = 0.55, P = 0.018) skin folds and 1500 
m run time, and between the front thigh (r = 0.59, P = 0.014) and medial 
calf (r = 0.57, P = 0.017) skin folds and 10,000 m run time. In female 
runners, the front thigh and medial calf skin folds were highly correlated • 
with 400 m run time (r = 0.71, P = 0.022 and r = 0.81, P = 0.005, 
respectively). The results of this study indicate that skin fold thicknesses 
in the lower limb are positively associated with running time over several 
distances, and may be a useful predictor of athletic performance. 
Khalid and Singh (2005) Carried out a study to ascertain the 
differences between high and low performance volleyball players in 
relation to their Anthropometrical and physiological variables and found 
that the selected National or high level performance volleyball players 
were taller, heavier in proportion to stature, broader shoulder, wider hip, 
longer upper and lower extremities then the low performance volleyball 
players. They had lesser rating of endomorphic and mesomorphic 
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components but a higher rating of ectomorphic component. The fat free 
mass was also greater in the high performance volleyball players. 
Chauhan, M.S. (2004) carried out a study on prediction of 
performance of university level throwers in relation to their 
anthropometrical measurements. The findings of that study led to 
certain conclusions. Age, body weight, height, sitting height, trunk 
length, leg length, fore-leg length, thigh length, total arm length, upper 
and fore-arm length, all have positive and significant correlation with 
performance of university level throwers. The circumferences i.e. 
shoulder chest, abdomen, hip, arm and thigh circumferences have 
significant and positive correlation with the throwing performance. 
Biacromial, bicristal and elbow diameters possess positive and 
significant correlafion with the performance in throwing event. Among 
skin fold measurements (biceps, sub scapular, suprailiac and calfskin 
fold) have posifive and significant correlafion with performance in 
throwing event. Body density and lean body mass have negative and 
significant but fat percent and fat weight had positive and significant. 
correlation with throwing performance. Multiple correlations of body 
weight, height and total arm length collectively have significant 
correlation with the throwing performance. The size of multiple 
correlations is quite sufficient and hence the regression equation can be 
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used for the prediction of tlirowing performance of university level 
throwers. 
Pate Rr. et. al (2003) studied physiological, anthropometrical and 
training correlates of running economy. Potential physiological, 
anthropometrical and training determinants of running economy (RE) 
were studied in a heterogeneous group of habitual distance runners (N = 
188, 119 males, 69 females). RE was measured as VO2 (ml.kg"'.min"') 
during level treadmill running at 161 m.min"' (6 mph), (VO2 -6). 
Examined as potential determinants of RE were heart rate and ventilation 
while running at 6 mph (HR6, VE6), V02max (ml.kg"'.min"'), % fat, age, 
gender, height, weight, estimated leg mass, typical training pace, training 
volume and sit-and-reach test performance. RE was entered as the 
dependent variable and the potential determinants as independent 
variables in zero-order correlation and multiple regression analyses. Zero-
order correlation analysis found VO2 max, HR6 and VE6 to be 
significantly, positively correlated with VO2 -6 (P < 0.001). Multiple 
regression analysis, in which the independent effect of each predictor 
variable was examined, revealed VO2 -6 to be positively correlated with. 
VO2 max (P < 0.001), HR6 (P < 0.001), VE6 (P < 0.001), and age (P < 
0.05) and negatively correlated with weight (P < 0.01). These findings 
indicate that, in a diverse group of runners, better RE (VO2 -6) is 
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associated with lower VO2 max, lower sub maximal exercise VE and HR, 
lower age and greater weight. 
Maldonado. S, Mujika. I. and Padilla S. (2002) studied 
influence of body mass and height on the energy cost of running in 
highly trained middle and long-distance runners. Previous studies 
about the influence of body dimensions on running economy did not 
compare athletes specialized in different competition events. 
Therefore, the purpose of the present study was to assess the influence 
of body mass (bm) and height (h) on the energy cost of running (Cr) in 
38 highly trained male runners, specialized in either marathon (M, n = 
12), long middle-distance (5000 - 10000 m, LMD, n = 14) or short 
middle-distance (800 - 1500 m, SMD, n = 12), and to assess possible 
differences in body dimensions for each event. Subjects performed a 
progressive maximal exercise on the treadmill to determine oxygen 
uptake VO2 at different sub maximal velocities and maximal oxygen 
uptake VO2 max. Cr was calculated from VO2 measurements. LMD 
runners had significantly higher mean Cr (0.192 +/- 0.007, 0.182 +/-
0.009, and 0.180 +/- 0.009 O2 ml.kg"'.m'' for LMD, M and SMD, 
respectively) & VO2 max (74.1 +/- 3.7, 68.5 +/- 2.9 and 69.7 +/- 3.4 • 
ml.kg"'min"'). Cr correlated with h (r = -0.86, p < 0.001) and m (b) (r = 
-0.77, p < 0.01) only in the SMD group. In conclusion, these data 
suggest that highly trained distance runners tend to show 
45 
counterbalancing profiles of running economy and VO2 max (the 
higher Cr, the higher VO2 max and vice versa), and that 
anthropometrical characteristics related with good performance are 
different in long-distance and middle-distance events. 
Shamin P. (2002) carried out a study to ascertain the difference 
in physical and physiological characteristics of high and low 
performance basketball players and found that the high performance 
basketball players had greater weight, height, sitting height, femur 
biepic condyle diameter, humerus biepic condyle diameter, shoulder 
width, hip width, upper arm length, thigh length, lower leg length, 
biceps muscle girth, calf muscle girth and hip width - stature index 
than low performance basketball players. High performance basketball 
players had more mesomorphic - ectomorphic rating and have better 
segmental proportionality than low performance basketball players. 
There was no significant difference in ponderal index, thigh length -
lower leg length index, upper arm length - lower leg length index and 
shoulder width - stature index of high and low performance basketball 
players. High performance basketball players had lower heart rate and 
greater vital capacity than low performance basketball players. 
However there was no significant difference in systolic and diastolic 
blood pressure of high and low performance basketball players. 
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Vujovic D. and Lozovina V. (1999) Examined the differences 
between two groups of elite athletes' anthropometric measurements. 
The groups were from sports of water polo and rowing. Subject was 
measured with set of 18 anthropometrical measurements. Multivariate 
analyses on manifest measurements as well as on score on latent 
dimensions were employed to analyze the differences between the 
groups. Differences were based on differences in measurements, which 
can be attributed to muscle tissues and fat tissues, which were both in 
favor of water polo players. There were no differences in 
measurements of skeleton except for the measurements of bi-cristal 
width and legs length. Different training procedures and different 
surroundings in which activities were taking place caused the 
differences. No, differences in skeleton measurements were the 
consequence of the selection process. 
Derider J. et. al. (1998) Conducted a study on world-class male 
African middle, long distance and marathon runners with the purpose 
of determining the body composition and somatotypes. The subjects 
were part of the 398 male athletes who were measured during the sixth 
All African (james held in Harare, Zimbabwe in September 1995. A 
total of 16 MD (800 m &1500 m), 16 LD (3000 m, 5000 m) and 16 M. 
runners (N = 49) with a mean age of 25.6 years were measured and the 
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majority of these distance runners were black (91.8%). The 
anthropometrical variables and techniques selected were primarily 
those as described by Carter & Ackland (1994). Data analysis was 
performed using Statistica 5.0 (Stat Soft, Inc. 1984-1996). A one-way 
analysis of variance procedure (ANOVA) and the Tukey HSD test 
were used for all comparisons. The level of significance was set at p < 
.05. The M runners were significantly older than both the MD and LD 
runners. The MD runners were significantly heavier and taller than the 
LD and M runners. As far as body composition was concerned, there 
were no significant differences in sum of 6 skin fold (MD = 33.3mm, 
LD = 37.7mm, M = 32.6mm), percentage body fat (MD = 6.6%, LD 
= 7.3%, M = 7.5%) or percentage skeleton (MD = 14.1%, LD = 14.1%, 
M = 14.7%)) between the groups. The LD runners had significantly less 
percentage muscle (53.9%) than the MD (58.7%) and M (57.5%) 
runners. The mean somatotypes were 1.4-3.4-4.2, 1.6-2.9-4.3, 1.4-3.9-
3.9, for MD, LD and M runners respectively, with the overall mean 
1.5-3.5-4. There were significant differences (p <. 05) by event group 
between the mean somatotypes as well as the means of the 
mesomorphic component where the LD runners were significantly 
lower in mesomorphy than the M runners. 
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Ackland T. et. al. (1998) Carried out a study to determine the 
body morphological components of the triathlon. Competitors from 11 
nations (n = 87, but 71 with complete data included in this analysis) 
were measured on a battery of anthropometrical dimensions prior to 
competition. The sample included elite males and females, as well as 
junior competitors who all raced over the same course and distance and 
under the same rules. Standardized measurement technique was used. 
All variables were measured on the right side of the body and the 
median score for skin folds (triple measures), or mean score for other 
variables (duplicate measures) were recorded. Bivariate Pearson 
correlation was performed separately for males (n = 41) and females 
(n = 30) subjects. For both genders, total time (TT) correlated more 
highly (p < 0.01) with cycle time (53% of TT) and run time (30% of 
TT), than swim time (17% of TT). Male triathletes who possessed an 
ectomorphic shape, with a large chest breadth and a high proportional. 
thigh length, were advantaged. However, performance times were 
negatively influenced by high levels of adiposity (p < 0.01) and other 
measurements of body bulk such as hips and thigh girths (p < 0.05). 
Successful female triathletes showed similar characteristics to the 
males, being advantaged by factors pointing to a linear physique 
(greater arm span, proportional arm and hand lengths (p < 0.05) and 
with large chest girths (p < 0.1). Those athletes having greater 
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adiposity (p < 0.01), or greater thigh and hip girth (p < 0.05), did not 
perform as well. 
Orvanova E. (1990) Conducted a study to find out the 
differences in body structure between young and adult weight lifter in 
ten weight classes, and between weight lifters and non-athletes. 
Weightlifters in younger age groups differed from the adult one in the 
parameter, which were correlated with performance results. Weight 
lifter differed from non-athletes according to weight classes. In lower 
weight classes, lifter had smaller height, shorter length and width 
measurements and the values increased with weight class. But weight 
lifters in all weight classes had shorter thighs and forearms and greater 
arm girths. The length of thighs and forearms can be used as important 
factors for talent selection. 
Chauhan, M.S. (1986) studied relationship between selected 
anthropometric variable and endurance running performance. He. 
concluded that height, leg length, thigh length, total arm length, 
shoulder, chest, abdomen, hip and knee girths, thigh and calf skin folds 
and lean body mass had significant and negative correlation with 1500 
m endurance running performance, where as 10,000 m running 
performance had statistically insignificant correlation with linear 
segment, girth and diameter measurements except with skin fold 
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measurement (triceps, suprailiac, midaxiliry, thigh and calf skin-fold) 
and body composition variables (i.e. body density, fat percentage, fat 
weight and lean body mass) 
Multiple correlation of 1500 meters running performance with 
combination of selected anthropometric variable were significant. 
Similarly the multiple correlation of 10,000meters running 
performance with combination of selected skin fold and body 
composition variables were significant. But the multiple correlations 
were not sufficient size to put them in to the prediction equation. 
Tom Ecker. (1985) stated that human running permit the body 
to float in the air between strides, with both feet off the ground 
approximately half the time. Thus the runners' strides can be 
considerably longer than the length of the legs. In theory, an increase 
in either stride length or stride frequency will increase a runner's 
speed. However, each of these factors has such an effect on the other 
that there are times when increasing one reduces the other enough to 
produce a slower speed. There is the direct relationship between leg 
length and both stride length and stride frequency. A sprinter with 
short legs has naturally shorter strides, which brings the foot back to 
the ground sooner if the stride was longer. Generally, shorter the leg, 
shorter the stride and slower the frequency. 
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Sodhi H.S. and Sidhu L.S. (1984) stated that in case of the 
middle and long distance, the use of aerobic power increases with the 
increasing distance of the event. The performance mainly depends on 
much muscular effort, unlike the sprinters. Since the force applied on 
the lower limbs depends upon the utilization of oxygen in the muscles 
throughout the period of running. Under these circumstances, the 
athlete run at some cruising speed without putting the pace to maximal. 
The natural greater length of the lower extremities will help to provide 
them with the greater stride. Therefore those athletes, who are endowed 
with proportionally longer lower extremities, have an additional 
advantage. 
Gerhardt Schmolinsky (1983) observed the athletes of 800/1500 
m and 5000/10000 m demonstrated a continuous gradient in many 
anthropometrical measurements and in musculo-skeletal tissue in the 
limbs. The first mentioned being the largest and the last mentioned is 
the smallest among them. However, the subischial length with respect 
to stature formed a gradient in the reverse order. The 800/1500 m and . 
5000/10000 m athletes showed a reduced amount of body fat as 
compared with the short distance runners, but the musculo-skeletal 
tissue decreased even up to marathon athletes. The marathon runners 
were found to be slightly larger than the 5000/10000 m runners in most 
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of the measurements. The 800/1500 m runners and marathoners had 
relatively narrow shoulders but the latter possessed relatively broad 
hips. 
Boileau RA, Mayhew JL, Riner WF, Lussier L. (1982) in their 
study compared the physiological responses of highly trained middle 
(MD) and long distance (LD) runners during treadmill running. The 
oxygen uptake (V02) of 74 elite runners (42 MD and 32 LD) was 
measured during treadmill running at several speeds (201, 241, 282, and 
322 m/min at 0% grade) and at maximal effort. The mean V02max 
(ml/kg X min) of the LD runners (76.9) was significantly higher (p less 
than 0.01) than the value for the MD group (68.9). At each running speed, 
the relative oxygen costs (%V02) was lower (p less than 0.01) for the LD 
group averaging 8% less across the four running speeds. The slopes of the 
relationship between submaximal V02 (ml/kg X min) and rurming speed 
of 0.183 and 0.216 for the MD and LD groups, respectively, were not 
significantly different. The relationship between running performance, 
maximal treadmill running time (TRT), and V02 was studied for each 
group. V02max was more highly correlated with running performance in 
the MD group (r = 0.70) than in the LD group (r = 0.32) although the 
standard errors of estimate were similar for both groups. Results of this 
53 
investigation demonstrated that there were differences in the metabolic 
characteristics of the MD and LD runners. 
Garay et. al. (1974) reported Mexico Olympic weight lifters had 
an average somato type of 2.4-7.1-1.0. They found increase in 
endomorphy and mesomorphy in the lifters of increasing weight 
categories. In the two lightest weight categories, the three medalists 
averaged close to 1.7-1. All seven medalists among the weight lifters 
studied were for above in mesomorphy. One heavy weight medalist had a 
somato type rating of 4.5-10-0.5. This was the highest rating of 
somatotype. In size, the Mexico Olympic weight lifters were 168 cm in 
height and 76.6kg in weight. An increase in these measurements was 
noticed in the lifters of increasing weight categories (de Garay et al. 
1974). 
Sidhu and Wadhan (1974) in their study on throwers found to be 
heavy and tall with relatively large limb circumferences and bi-condylar 
diameters. They had better-developed lean tissue in the limps associated 
with greater amount of fatty tissue. 
Muttiah and Venketswarlu (1973) studied the Indian track and 
field athletes and noticed the trawlers to be heavier, taller and older than 
other athletes. Among runners, the age increased and the height and 
weight decreased with the increase in the distances they ran. The Jumpers 
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and hurdlers were taller and heavier than sprinters, but were the second 
heaviest as they are all-rounder. 
Eliben (1972) studied 125 women athletes at European athletics 
championship. He found that in each anthropometrical character the 
sprinters had small dimensions than all other women athletes. Their 
small stature was mainly due to their short trunk. The lower extremities 
especially their thighs were long as compared with the trunk. The 
development of their width was moderate, the upper extremities less 
muscular, the lower limbs, especially the lower legs, were strong with 
well-developed muscles. As regards to the proportion of the lower 
extremities the relatively long legs and shorter thigh were 
characteristics of them. Their extremities were muscular especially the 
lower legs. 
Malhotra (1972) studied the functional capacity and body 
composition of the throwers, Jumpers, Sprinters and the middle and long 
distance runners. The trackmen and jumpers were found to have a higher 
lean body mass with less flat content than the throwers who were tall and 
heavily built. The middle and long distance runners had highest and the 
throwers, the lowest maximum or intake capacity values in terms of body 
weight and lean body mass, similarly, the trackmen had lower maximum 
heart rate than the other groups of athletes. The Jumpers and throwers had 
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stronger muscle power; however the latter were strange in arm and 
shoulder muscle strength too. 
Carter (1970) found heath rated 34 white Olympic, all category 
runners to be uniformly low in the first component. The 800/1500 m 
runners were half a unit higher on mesomorphy than 5000/10000 m 
runners and marathon runners, whereas the 5000/10000 m was half a 
unit higher on the third component than the other two groups. 
Parnell (1958) plotted Somato charts of competitors in various 
track and field events and noted the difference between events, even 
though those athletes reached moderate standards of performance. 
Telka and his associates (1951) studied 245 top ranking track 
and field athletes and wrestlers. They did not find any appreciable 
differences with respect to constitution among the athlete of different 
branches, except in certain extreme groups. However, they found them 
different from the control sample. They stated that material body build 
of a definite type did not appear to be a necessary prerequisite to the 
achievement of good athletics results. However during 1954, the same 
workers again reported the top ranking track and field athletes and 
related various body measurements to performance. Throwers were 
tallest in this material and they seemed also to benefit most from their 
height. The correlation between the relative shoulder breadth (with 
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stature) and performance was significant in throwers and long distance 
runners. The correlation between the relative shoulder breadth (with 
stature) and performance was negative and highly significant in the 
case of the throwers. The correlation between the relative chest 
circumference (with stature) and performance was negative and highly 
significant in the case of sprinters and positive and significant in case 
of throwers. 
Kohlrausch (1929) studied the athletes who participated in the 
1928 Olympic Games at Amsterdam. He discovered that the best 
sprinters in the world were 142.3 Lb in weight and 67.9 inches in 
height, with a weight/height index of 2.17 and a vital capacity of 4300 
cc as average measurements. The 400 meters runners were slightly 
taller (69.2 inches), slightly heavier (143.7 Lb.), and more linear (2.10) 
with vital capacity of 4500 cc. The middle distance runners' averaged 
146.7 Lb in weight, 58.9 inches in height, and 2.19 for body built and 
4800 cc as the vital capacity. The long distance runners' averaged 
132.7 Lb in weight, 66.8 inches tall, 2.10 for body built and 4300 cc 
the vital capacity. Jumpers were found to be tall with long legs and 
quicker. Vaulters, hurdlers and middle distance runners were quite 
similar in built. 
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Amar (1920) pointed out that people of small stature were 
relatively strong as compared with the tall ones and quicker because the 
weight decreases in proportion to the cube of the size, where as the force 
decreases in proportional to the cross section of the muscle, short heavy-
set people are remarkably strong and make good weight-lifters, Carters 
and heavy labourers. The "grasshopper" types with relative runners, 
vaulters, hurdlers and ability athletes. 
Bemies (1900) demonstrated similar trends as the results of the 
study of five outstanding track athletes. The runners and jumper were 
found to be 2 inches above average in height and with the arm reach an 
inch longer, with longer legs and also with the lower leg an inch longer 
than other persons of the same height, the calf and thigh averaged 
smaller and the hip an inch narrower. He suggested that these leg 
proportions gave a quick acting upper leg and a long reach with the 
lower. 
Competitive Anxiety and Self-Confidence 
Bhardwaj (2011) conducted study to compare the athletes on basis 
of psychological variables among sprinters, jumpers, middle distance 
runners, long distance runners & throwers. The present study was 
conducted on three hundred and seventy five athletes from All India Inter 
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varsity Athletic championship. Seventy five subjects from each group i.e. 
sprinters, middle distance runners, long distance runners, jumpers and 
throwers were taken. The age of the subjects ranged from 17 to 25 years. 
The results of the study revealed significant difference among sprinters, 
middle distance runners, long distance runners, throwers and jumpers on 
Excellence, Power, Sensafion, success, State and Trait Anxiety among. 
Adam, N. R. et al., (2010) this study was to explore the 
relationships between (a) coping self-efficacy and subjective 
performance, (b)coping self-efficacy and pre-competitive anxiety, and (c) 
pre-competitive anxiety and subjective performance. Participants were 
307 athletes (252 males, 55 females) aged 16-34 years (mean age 21.3 
years, s - 2.8) who competed at national/international (n = 18), county (n 
= 54), club/university (n = 139), and beginner (n = 96) level. All 
participants completed a measure of coping self-efficacy and anxiety 
before a competitive event and a subjective performance measure after 
competing. Our findings revealed that there was a significant and posifive 
relationship between coping self-efficacy and subjective performance. 
Negative relationships between coping self-efficacy and both somatic and 
cognitive anxiety were also observed. However, somatic and cognitive 
anxiety did not predict subjective performance. The present findings 
support previous results regarding the influence of self-efficacy and 
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provide applied practitioners with recommendations that may enhance 
athletic performance, via improving the coping self-efficacy beliefs of 
their clients. 
Rattanakoses, R. et al., (2009) examined the relationship between 
imagery and confidence in athletes. The Sport Imagery Questionnaire and 
a Self-Confidence questionnaire were used to collect data. The samples 
consisted of athletes who are from the Khon Kaen Sport School in 
Thailand and who regularly participate in sports training (5 days a week). 
All subjects (n=120) were selected by purposive sampling and consisted 
of 71 (59.2 %) male and 49(40.8 %) female athletes. Our analysis 
considered two parameters, imagery and self confidence, which were 
evaluated with regards to the physical fitness level and experience of the 
athletes. The data was analyzed using a t-test to determine the difference 
of the means between imagery and self-confidence measures in males and 
females. Analysis of variance (ANOVA) (P<0.05) was used to evaluate 
differences across the groups, and linear regression and correlation 
analyses (r =0.71) were used to compare between genders, physical 
fitness, and experience levels. The results show that there are significant 
correlations between males and females in terms of imagery and self-
confidence. This result suggests that imagery and self-confidence in male 
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and female athletes are associated with high levels of physical fitness and 
more experience in sports situations. 
Rokka et al., (2009) studied to evaluate the levels of intensity and 
direction of the competitive state anxiety in junior handball players prior 
to a competition and to investigate any possible differences between male 
and female players, as well as in relation to their athletic experience. The 
sample of the study consisted of 115 handball players, members of eight 
handball teams (four male and four female), which participated in the 
Greek Junior Handball Championships finals held in Athens in 2008. For 
the data collection, the model used was the Competitive State Anxiety 
Inventory-II (CSAI-II, Martens, Burton, Vealey, Bump & Smith, 1983; 
Martens et al., 1990; Jones & Swain, 1992), which was modified for the 
Greek population by Stavrou, Zervas, Kakkos & Phychoudaki (1998). All 
players filled in the quesfionnaire 30 minutes before the competifion. The 
results showed that male junior handball players reported lower scores of 
cognitive anxiety, which was facilitative to performance. On the other 
hand, females displayed a higher score in cognitive anxiety, which was 
rather debilitative to performance. Furthermore, junior male handball 
players displayed higher self-confidence, with posifive effects on their 
performance, while female handball players stated lower self-confidence, 
which was neither facilitative nor debilitative to performance. In relation 
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to years of experience, the results revealed that players with four to six 
years of experience showed higher self-confidence with facilitating 
direction, while players with less years of experience displayed lower 
self-confidence, with neither facilitative nor debilitative effects on their 
performance. In conclusion, the psychological preparation of junior 
handball players must be taken into serious consideration, during the 
coaching procedure. Nonetheless, further investigation is needed for the 
generalisation of the results in Greek handball. 
Yahaya, M. et al., (2009) conducted a study to correlate a 
relationship between competitive anxiety and coping strategies among 
athletes of different levels of representation in Malaysian sports (national, 
state, district, university, and school levels) and gender. The sample 
consisted of 902 Malaysian athletes, and comprised of national athletes 
(N=53), state athletes (N=395), district athletes (N=120), university 
athletes (N=211), and school athletes (N= 123), male (N =) and females 
(N =). Each participant completed an instrument that comprised of a 27-
item Competitive State Anxiety Inventory-2, a 16-item Positive Coping 
Anxiety Strategies (Cognitive and Somatic), and a 3-item Negative 
Coping Strategies. The data for the Competitive State Anxiety Inventory-
2 was collected twice, before and during competition. The results showed 
that male and national athletes used the highest level of cognitive 
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strategies. It was also found that male and district level athletes used the 
highest level of negative coping strategies. There was also a negative 
correlation between cognitive and somatic coping strategies, and 
cognitive anxiety. National and state level athletes had the highest level 
of performance and school level athletes' the lowest. Athletes, who used 
the highest levels of cognitive, somatic or negative coping strategies, 
achieved the highest performance in sports. The results are of 
significance in explaining the way athletes use coping strategies to deal 
with anxiety. Additionally, sport psychologists, sport counselors and 
coaches should use the findings to design coping strategies for their 
athletes to deal with anxiety and to enhance their performance. 
Doug et al., (2006) the research aimed to conduct basic 
descriptions of temperamental traits and the level of state and trait anxiety 
of young male athletes, and to compare them by type of sports. Study 
participants were 277 athletes and 152 non-athletes who were all high 
school boys. The Korean version of the Temperament and Character 
Inventory (TCI) was used for checking temperamental traits while the 
Korean version of the State and Trait Anxiety Inventory form Y (STAI-
KY) was used to estimate anxiety levels. Harm Avoidance score of 
athletes was higher than that of non-athletes. Harm Avoidance score of 
golfers was lowest and that of swimmers was highest. The state anxiety 
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score of baseball players was lowest and that of Taekwondo players was 
highest. The trait anxiety score of baseball players was also lowest and 
that of golfers was highest. Both trait and state anxieties of the 'winner' 
group were lower than those of the 'no winner' group. While prior 
research mainly focused on athletes' environment and phenotypic 
characteristics, we studied the pattern of temperaments in athletes along 
with its potential influence on athletic performance. 
Krane, V. and Williams, J. M. (2006) the purpose of the present 
study was to examine cognitive anxiety, somatic anxiety, and self-
confidence in male and female high school and college track and field 
athletes in the USA. Athletes (N = 216) completed the Competitive State 
Anxiety Inventory-2 (CSAI-2) within 20 minutes of each event in which 
they competed at a prestigious invitational track and field relay meet. 
Consistent with expectations, a 2 x 2 x 2 (gender by competitive level by 
place) MANOVA revealed male athletes reported lower somatic anxiety 
and higher self-confidence than female athletes and college athletes 
displayed lower cognitive and somatic anxiety than high school athletes. 
Contrary to hypotheses, the place main effect was not significant. A 
significant three-way interaction was found on the cognitive anxiety 
subscale. College male non-placers displayed the lowest levels of 
cognitive anxiety while high school male non-placers displayed the 
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highest levels. When examining the hypothesis that athletes in sports of 
differing complexity and duration would have different anxiety and 
confidence levels, only cognitive anxiety was found to differ in athletes in 
events of differing complexity with the high complexity athletes 
displaying greater cognitive anxiety than the low complexity athletes. No 
significant anxiety or confidence differences were found among athletes 
in events of differing duration. 
Kais and Raudsepp, L. (2005) conducted a study to examine the 
relationship between the intensity and direction of competitive state 
anxiety, self-confidence and performance in basketball and volleyball 
players prior to different matches. Male basketball (n=12) and volleyball 
players (n=12) completed a modified version of the Competitive State 
Anxiety Inventory-2 (CSAI-2) prior to 11 different matches, and a total of 
132 questionnaires overall. The inventory included an intensity subscale 
as well as direction sub-scale for somatic and cognitive anxiety. The 
findings revealed a moderate level of state anxiety and very high self-
confidence of the players before the matches. The cognitive and somatic 
anxiety and self-confidence were stable prior to the different matches. 
Correlation analysis showed that the intensity and direction of somatic 
and cognitive anxiety and self-confidence of the players were not related 
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to their athletic performance. However, the intensity of cognitive anxiety 
was positively and moderately related to their athletic performance. 
Rani Usha (2004) conducted a study to determine intentional 
inter-personal style and anxiety level of college boys and girls at 
different levels of sports participation. A sample of 300 college 
boys and girls were taken. Samples were divided in two levels i.e. 
State/ inter-collegiate and national/inter-university level 
competitions. Spielberger's State-Trait Anxiety Inventory was used 
to measure anxiety levels. To compare these groups 2x2 factorial 
ANOVA was used. The result obtained from this analysis is given 
as under: 
i) There exists a significant difference between college boys and 
girls on state anxiety, 
ii) There exists a significant difference between high achievers 
on state anxiety, 
iii) There exists a significance difference between college boys 
and girls on traits anxiety, 
iv) There is no difference between high achievers and low 
achievers on trait anxiety. 
Tracey and Pero (2004) the purpose of this study was to examine 
the relationship between self-confidence, anxiety, and mood states in 
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collegiate tennis players. The Competitive State Anxiety Inventory~2 
(CSAI-2) and the Profile of Mood States (POMS) were utilized based on 
their ability to assess a number of different psychological states thought 
to be crucial for proper mental preparation prior to athletic competition as 
well as for their psychometric properties. These inventories were 
employed to determine pre-competition levels of anxiety, self-confidence 
and mood disturbance and their relationship to successful or unsuccessful 
tennis match outcome. Twenty-four collegiate tennis players completed 
the POMS and CSAI-2 30 minutes prior to their tennis match during their 
participation in the NCAA Regional (VII) Team Tennis Tournament. 
Results revealed winning tennis players displayed significantly higher 
self-confidence, lower cognitive and somatic anxiety levels, and lower 
total mood disturbance scores than losing players. In addition, winning 
tennis players exhibited, the iceberg profile on the POMS, which is 
consistent with the findings in similar research conducted with successful 
athletes in other sports. As such, athletes who displayed high self-
confidence and low anxiety levels were potentially able to remain calm 
and relaxed under pressure and were not as affected by negative events. 
Furthermore, these results suggest that mental state prior to the start of a 
tennis match plays a crucial role in overall success or failure.An 
individual's positive or negative mental state has long been thought to 
players. 
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Woodman and Hardy (2003) this meta-analysis (k = 48) 
investigated two relationships in competitive sport: (1) state cognitive 
anxiety with performance and (2) state self-confidence with performance. 
The cognitive anxiety mean effect size was r=70.10 (P 50.05). The self-
confidence mean effect size was r=0.24 (P 50.001). A paired-samples t-
test revealed.that the magnitude of the self-confidence mean effect size 
was significantly greater than that of the cognitive anxiety mean effect 
size. The moderator variables for the cognitive anxiety-performance 
relationship were sex and standard of competition. The mean effect size 
for men (r = 70.22) was significantly greater than the mean effect size for 
women (r = 70.03). The mean effect size for high-standard competition (r 
= 70.27) was significantly greater than that for comparatively low-
standard competition (r = 70.06). The significant moderator variables for 
the self-confidence-performance relationship were sex, standard of 
competition and measurement. The mean effect size for men (r = 0.29) 
was significantly greater than that for women (r = 0.04) and the mean 
effect size for high-standard competition (r = 0.33) was significantiy 
greater than that for lowstandard competition (r = 0.16). The mean effect 
size derived from studies employing the Competitive State Anxiety 
hiventoi7-2 (r = 0.19) was significantiy smaller than the mean effect size 
derived from studies using other measures of self-confidence (r = 0.38). 
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Measurement issues are discussed and future research directions are 
offered in light of the results. 
The purpose of this study was to extent the work of Jones and 
Hanton (2001) by examining difference in affective states of performers 
who reported facilitating or debilitating interpretations of symptoms 
associated with pre competitive anxiety. Competitive athletes (N=229) 
completed state and traits several of the CSAI-2 (Martens, Burton, 
Vealey, 1990), including intensity and direction subscales (Jones&Swain, 
1992) and an exploratory measure of pre competitive effective responses 
in preparation and competition. "Facilitators" reported significantly 
greater positive labeling of affective experiences than "Debilitators" 
While cognitive interpretations of symptoms were reported to change 
with regard to preparation for and actual performance. The findings 
further support the need to examine the labeling and measurement of pre 
competitive affective states. 
Lazarus (1966) supports the value of a slight rise in anxiety 
previous competition. Members of the University of Florida variety 
swimming teams were given an anxiety test previous the season and 
another approximately an hour previous the competition. It was 
concluded that rise in anxiety previous competition improved 
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Methodology 
Review of related literature had given an appropriate guidance in 
adopting an objective method of assessing the difference in 
anthropometrical and psychological characteristics of long distance 
runners at different levels of competitions. In this chapter the selection 
of subjects, criteria, measures, tools, test and techniques used in 
collecting data and statistical method applied for its interpretation are 
described earlier. 
SELECTION OF SUBJECTS (Sampling) 
Sample of the study consisted of 400 athletes who participated at 
different levels of competitions. 227 All India Intervarsity Long 
Distance Runners, 131 National Long Distance Runners and 42 State 
Long Distance Runners were selected from various parts of India. The 
detailed list of places and number of samples collected for the study 
are listed below: 
> 68*'' All India Inter-varsity, Athletics Championship held at 
Annamalai University (T.N), data of 102 Long Distance 
Runners, was collected from 13^ ^ to 17'^  Jan. 2007-2008. 
performance and that performance was better if the athletes pre-
empt anxiety level. 
Among middle and long distance runners, clear gradient of build 
was seen running from the 400m to the marathon, with the 1,500m and 
5000 being intermediate. The 400m male runners were large, long legged, 
broad-shouldered in relation to their hip, and fairly heavily-muscled. 
Long distance runners were small, short-legged, narrow-shouldered and 
inferior in musculature. There was no overlapping between the 400m and 
marathon distributions in height or weight. The 50 km walkers in general, 
resembled the 1,500 m runners, though they have shorter legs, like the 
5,000 m male runners, wider hips in relation to their trunk, and rather 
larger calf muscles for their tibia size. 
Sprinters were relatively short and very muscular as, compared to 
middle distance runners. Their shortness was chiefly due to their short 
trunks. The 110m hurdlers were large, long legged sprinters. They were 
as muscular as the 100m men, but without the sprinters short legs. Their 
leg-to body-length proportion was the same as those of 400m or the 400m 
flat runners, though they were a little slinderer.The high jumpers were tall 
men. They had the longest legs relative to the trunk of all the athletes 
(with the possible exception of hammer throwers). In most other respects, 
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high - Jumpers resembled middle distance runners, though they seemed 
to heavier in physique than the competitors in most other events. 
After reviewing the literature, one reaches to the conclusion that all 
the sport scientists and psychologist of the world are engaged in 
specific research aiming to enhance the sports performance. Either it is 
anthropometrical, psychological or any other sports science, the aim is 
to generate some ideas and principles, which must be helpful for 
breaking the existing barriers of sports performance. The present study 
is a step in this direction. 
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Methodology 
Review of related literature liad given an appropriate guidance in 
adopting an objective method of assessing the difference in 
anthropometrical and psychological characteristics of long distance 
runners at different levels of competitions. In this chapter the selection 
of subjects, criteria, measures, tools, test and techniques used in 
collecting data and statistical method applied for its interpretation are 
described earlier. 
SELECTION OF SUBJECTS (Sampling) 
Sample of the study consisted of 400 athletes who participated at 
different levels of competitions. 227 All India Intervarsity Long 
Distance Runners, 131 National Long Distance Runners and 42 State 
Long Distance Runners were selected from various parts of India. The 
detailed list of places and number of samples collected for the study 
are listed below: 
> 68 All India Inter-varsity, Athletics Championship held at 
Annamalai University (T.N), data of 102 Long Distance 
Runners, was collected from 13* to 17* Jan. 2007-2008. 
at > 69*''AI1 India Inter-varsity, Athletics Championship held 
M.G.U.Kottayam (K.R), data of 125 Long Distance Runners 
was collected from 20^ ^ to 24* Dec.2008-09. 
> Federation Cup held at Bhopal (M.P), data of 52 Long Distance 
Runners, was collected from 26* To 29* Feb. 2008. 
> All India SAI Inter Hostels Athletics Meet held at Saifai-
Etawa.(U.P), data of 18 Long Distance Runners, was collected 
from 19th to 21Jan.2009. 
> 57'" All India Police Athletics Meet held at 35* Bn. P.A.C. 
Mahanagar Stadium Lucknow (U.P), data of 61 Long Distance 
Runners, was collected from 10* to 14* Feb.2009. 
> 18*" U.P State Annual Open Athletics Championship held at 
Madan Mohan Malvaiyev Sports Stadium Allahabad (U.P), data 
of 32 Long Distance Runners was collected from 10* to 11* 
April 2009. 
> Inter Zone SAI Hostel Athletics Meet held at Saifai-Etawa 
(U.P), data of 4 Long Distance Runners, was collected from 14* 
to 16*Jan.2009. 
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> 20 North Zone Junior Athletics Championship held at 
G.G.S.Sport College Lucknow (U.P), data of 6 Long Distance 
Runners was collected from 2"^  to S""^  August 2008. 
TOOLS AND EQUIPMENT'S 
Researcher took the help of the following instruments to collect 
the relevant information of investigation. The list of the equipments 
used for anthropometrical measurements are: 
(1) Weighing machine 
(2) Stadiometer 
(3) Steel measuring tape 
(4) Anthropometric rod 
(5) Sliding caliper 
(6) Skin fold caliper 
(7) Vernier caliper 
(8) Chest Caliper 
The instruments were of standard quality. The accuracy of the 
instruments was ensured by the manufacturers. International society for 
the advancement of Kinanthropometry's (ISAK) approved techniques 
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were used for recording the various body measurements. The reliability 
was checked by test- retest methods and average co-efficient was found 
to be 0.96. 
For the assessment of psychological variables researcher used the 
following tools: 
SCAT: To asses the Anxiety of the subjects, the sports competition 
Anxiety Test (SCAT), developed by Marten (1977). 
SSCI: To asses the Self-Confidence of the subjects, the sport Self-
Confidence Inventory (SSCI), developed by Dr. Reena Kaul and Madalsa 
Mittal (2003). 
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ADMINISTRATION OF TEST AND COLLECTION OF DATA: 
All the Anthropometrical measurements were taken on the right 
side of the individual. Standard technique as described by Weiner and 
Lourie (1969) was followed for the measurements. The necessary 
anatomical landmarks and the sites for skin folds were marked with a 
sketch pen. The body weight was recorded to the nearest of half a 
kilogram and all others measurements were recorded to the nearest of a 
centimeter and millimeter. 
For measurement of psychological variables, the researcher 
immediately after the anthropometrical measurements distributed the 
psychological questionnaire and collected as well as arranged the same 
sequentially the moment players returned them. 
An assistant, who was well-versed with the chosen 
anthropometrical measurement as well as psychological instruments 
accompanied the investigator to all places during the collection of data. 
Necessary instructions and demonstrations were given to the subjects 
before conducting the test. 
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(A) PHYSICAL VARIABLES: 
(1) Weight: ^" -^ 
The subjects were examined in clotliing of Icnown weiglit in order 
to record nude weight with the help of weighing machine. 
(2) Stature: 
Stature was taken as the maximum distance from the point 
vertex on the head to the ground. Subject was made to stand erect with 
heels together and arms hanging naturally by the side and head in the 
Frankfort plane, along a wall on which a measuring tape was fixed. 
(3) Sitting height: 
The subject was made to sit on the stool with his legs hanging 
down freely. The subject was asked to stretch his back as far as 
possible and to hold his head upright so that Frankfort plane becomes 
horizontal. Gentle upward pressure was applied to the mastoid 
processes. The muscle of the thigh and hips were contracted in order 
to stretch him full. The horizontal bar of the anthropometric rod was 
brought down so that it touched the highest point on the head. The 
distance between anthropometric rod and the highest point of the stool 
was measured. 
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(4) Upper arm length in cm: 
The subject was made to stand erect with arms hanging down 
normally with the palm of right hand pointed downwards. Inferior 
border of the acromion process and the external superior border of the 
head of radius were marked. The distance between these two points 
was measured with the help of a measuring tape and the value was 
taken. 
(5) Lower arm length: 
The subject was made to stand with arms hanging down 
normally. Radial and dactylion were marked on the right hand. The 
distance between these two points was measured with the help of a 
measuring tape and the value was taken. 
(6) Thigh length: 
The subject was made to stand erect with weight equally 
distributed on both legs. Trochanterion and tibia lateral of the right leg 
were marked. The distance between these two points was measured 
with the help of a measuring tape and the value was taken. 
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(7) Lower leg length: 
The subject was made to stand erect with weight equally 
distributed on both legs. Tibia of the right leg was marked. The 
distance between tibia and sphyrion tibiale was measured with the help 
of a measuring tape and the value was taken. 
(8) Foot length: 
It is the straight distance between the most posterior point of the 
heel (acropodian) and the tip of the longest toe (pterion). The subject 
was asked to stand in an erect position with feet slightly apart and 
equal weight on both the feet. The anthropometeric rod was used to 
measure this distance. The reading was recorded up to one-tenth of a 
centimeter. 
(9) Chest width: 
The measurement of the maximum distance of the thorax at the 
level of the most lateral aspect of the fourth ribs was taken with the 
help of a chest caliper. 
(10) Shoulder width: 
The measurement was taken of the distance between the most 
lateral points on the acromion process, when the subject was standing' 
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erect with the arms hanging loosely at the side. Sliding caliper was 
applied from behind the subject, so that branch of caliper was at an 
angle of 45" from the horizontal plane. 
(11) Hip width: 
The subject was made to stand erect with sliding caliper applied 
from behind the subject, so that the branches of sliding caliper were at 
the most lateral points on the superior border of the iliac crests. 
(12) Humerus biepicondyle diameter: 
The subject's right arm was raised forward to the horizontal and 
the forearm flexed to right angle at elbow. The distance between 
medial and lateral epicondyle of the humerus was measured with the 
help of Vernier caliper and the value was recorded. 
(13) Femur biepicondyle diameter: 
The subject was made to sit on a stool and the right leg was 
flexed at the knee to form a right angle with thigh. The distance 
between medial and lateral epicondyle of the femur was measured with 
the help of Vernier caliper and the value was recorded. 
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(14) Ankle Width: 
The subject was seated with foot gently touching the ground. 
Here ankle width means diameter between the most medial and lateral 
projecting points of the medial and lateral malleolli. The crossbars of 
the sliding caliper were applied bisecting the angle of foot (lower leg) 
with pressure to compress the subcutaneous tissue, measuring to 
nearest 0.5mm. 
(15) Wrist Width: 
With the help of the sliding caliper the diameter between the 
most medial and lateral points of the distal epiphyses of radius and 
ulna was recorded nearest to 0.5mm. 
(16) Biceps muscle girth: 
The subject was made to raise his right arm to the horizontal 
position in the sagittal plane with the fully supinated forearm flexed at 
the elbow to an angle of 45°. The subject was encouraged to 'Make a 
muscle' by fully tensing his biceps. The measurement was taken with 
the help of a measuring tape wrapped at right angles to the long axis of 
the upper arm where the maximum girth was affected. 
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(17) Calf muscle girth: 
The subject was made to stand erect with body weight equally 
supported on both legs. The measuring tape was wrapped around the 
right lower leg and measurement was taken at right angles to the axis 
of lower leg where it was maximal. 
(18) Thigh muscle girth: 
The subject was made to stand erect with body weight equally 
supported on both legs. The measuring tape was wrapped around the 
right upper leg and measurement was taken of the right thigh 
perpendicular to the long axis of the femur at the mid trochanterion-
tibiale lateral level. 
(19) Biceps skin fold: 
The skin fold was measured by raising a vertical fold at the 
marked mid acromial-radiale line on the anterior surface of the arm. 
The subject stood with the arms hanging down freely. Special care was 
taken not to grasp the underlying muscular tissues. The reading was 
recorded to one-tenth of a millimeter. 
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(20) Triceps skin fold: 
The mid acromiale-radiale line on the posterior surface of the 
right arm was marked and the skin fold about one centimeter above 
marked level was picked up and jaws of the calipers were applied to 
the fold and after waiting for 2 to 3 seconds the reading was taken. One 
more reading was taken in the same way and average of the two was 
taken as the final score. 
(21) Supra iliac skin fold: 
A point was marked on a slightly diagonal fold on the crest of 
the ilium at the midaxillary level, the skin fold of about 2 to 5 
centimeter above marked level was picked up and jaws of the caliper 
were applied to the fold after waifing for 2 to 3 seconds the reading 
was taken. One more reading was taken by the same procedure and 
average of the two was considered as the final score. 
(22) Sub scapular skin fold: 
A point below the right scapula was marked. The skin fold about • 
one centimeter below marked level was picked up and jaws of the 
caliper were applied to the fold and after waiting for 2 to 3 seconds the 
reading was taken. One more reading was taken by the same procedure 
and average of the two was taken as the final score. 
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(23) Calfskin fold: 
The subject was made to sit on chair with knees bend at right 
angles. Medial side of the right calf, slightly above the level of the 
maximum girth was marked. The skin fold above the marked level was 
picked up and jaws of the caliper were applied to the fold. After 
waiting for 2 to 3 seconds the reading was taken. One more reading 
was taken with the same procedure and average of the two was 
considered as the final score. 
(24) Thigh skin fold: 
The subject was made to stand erect. Medial side of the right 
thigh, slightly above the level of the maximum girth was marked. The 
skin fold above the marked level was picked up and jaws of the caliper 
were applied to the fold. After waiting for 2 to 3 seconds the reading 
was taken. One more reading was taken with the same procedure and 
average of the two was considered as the final score. 
(25) Body Composition: (anthropometric method) 
According to Durnin and Womessle (1974) 
Body density = 1.1631-0.6321og (biceps+triceps+sub 
scapular+suprailliac) 
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TT-ii/Tj _ Heigthincm 
iJWeight in Kg 
(For 18-25) 
(26) Proportionality in ratings: 
The following indices were used to determine various body 
proportions. 
(i) Sitting height-Stature index ^^HHHsMstL^ioo 
Stature 
ii) Ponderal index 
3.JWeight 
(iii) Thigh length-Lower leg length index = — — x l O O 
Lower leg length 
(iv) Upper arm length-Lower arm length index = —^^— ^xlOO 
Lower arm length 
(v) Hip breadth-Stature index = '^  —xlOO 
Stature 
(vi) Shoulder breadth-Stature index = xlOO 
Stature 
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(B) PSYCHOLOGICAL VARIABLES 
The detail of the psychological instruments used in the study is as below. 
(1) Sport Competition Anxiety test: 
Items 1, 4, 7, 10, and 13 are filler items used to help disguise the 
purpose of the test; cross them out, as they will not be used for scoring. 
Items 2, 3, 5, 8, 9, 12, 14, and 15 are scored in the following manner: 
hardly ever=l pt., sometimes=2 pts, often=3 pts. For items 6 and 11, the 
scoring is reversed: hardly ever=3 pts, sometimes=2 pts, often=l pt. 
Simply total the numbers for these items to determine your trait anxiety 
score, which ranges from a low of 10, to a high of 30. 
Ten of the items asses' individual differences in the extent of 
competition anxiety present in the athletes. 
(2) Sport Self-Confidence inventory: 
The sport self confidence inventory (SSCI) (Kaul and Mittal, 
2003) consisted of 70 items. In the initial phase of standardization, 
psychometric and item analysis was done after which 44 items were 
dropped and 26 items were retained. It is used to measure the self-
confidence of a player under different conditions in various sport 
situations. The items in this scale are scored on a 4- point interval 
scale, Items 2, 5,ll,16,19,27,30,37,43,45,53,56,59,are scored in the 
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following manner: (1= Always, 2= Often, 3= Sometimes and 4= 
Never).The negatively worded items 4, 21, 25, 31, 35, 36, 40, 41, 42, 
49, 61, 63, 64 are scored in the reverse: (4= Always, 3= Often, 2= 
Sometimes and 1= Never). Cronbach alpha internal consistency of the 
scale(n=159.)is. 88. 
Twenty-six of the items assess individual differences in the 
extent of self-confidence present in the athletes. 
STATISTICAL PROCEDURE: 
Reiterating the objectives of the study researcher intended to 
investigate the differences in anthropometrical and psychological 
parameters of long distance runners at different levels of competition. 
One way analysis of variance was used to test the hypotheses. If 
significant differences were observed. Then, Scheffe's test was used to 
find out the ascending or descending order of means. 
LEVEL OF SIGNIFICANCE 
The significant of difference in anthropometrical and 
psychological parameters of long distance runners at different levels of 
competitions was tested at 0.05 levels. 
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Chapter - 4 
Analysis of Data and Discussion of Findings 
In this chapter the researcher has presented analysis of data along 
with discussion of findings for each of the chosen anthropometrical and 
psychological variables of all India intervarsity, national and state level 
long distance runners. One way analysis of variance was used to test 
whether there was any significant difference among the chosen 
anthropometrical and psychological variables of long distance runners' at 
different levels of competition. 
Statistical analysis was carried out and the obtained results are 
given in forth coming pages: 
Table: 1 
Weight of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
674.99 
9853.31 
10528.30 
Mean 
Square 
337.49 
24.81 
F-Value 
13.59* 
""Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-1 shows that the calculated value of F (13.59) is more than 
the tabulated value of F (3.02). It means that there is significant 
difference in the mean weight of different level long distance runners. 
Further to find out which level is greater than the other researcher had 
applied Scheffe's test, the analysis pertaining to this is given in table-2. 
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Table-2 
Comparison of Weight of Different Level 
Long Distance Runners 
Level 
All India Intervarsity 
52.14 
52.14 
National 
55.00 
55.00 
State 
53.11 
53.11 
Mean 
Difference 
2.86* 
.97 
1.89 
Critical 
Difference 
1.34 
2.04 
2.15 
* c ; Significant at .05 level 
In comparing the pair wise mean difference with the critical 
difference (table 2), it is evident that there is a significant difference 
between the mean weights of players of all India intervarsity and national 
level. Whereas there is no significant difference between national and 
state level players and also between all India intervarsity and state level 
long distance mnners. 
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55.5 
55 
54.5 
54 
53.5 
53 
Weight 
55 
53.11 
52.5 
52 
51.5 
51 
50.5 
52.14 
All India Intcrvarsity Nolioritil State 
Fig.l 
Mean Weight (kg) of Different Level Long Distance Runners 
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Table; 3 
Stature of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
431.64 
10925.03 
11356.67 
Mean 
Square 
215.82 
27.51 
F-Value 
7.84* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-3 shows the readings of different level long distance runners. 
It is apparent in the table that the calculated value of F (7.84) is more than 
the tabulated value of F (3.02), as a result it may be said that there is 
significant difference in the mean stature of different level long distance 
runners. Further to find out which level is greater than the other 
researcher applied Scheffe's test, the analysis pertaining to this is given in 
table-4. 
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Table-4 
Comparison of Stature of Different Level Long Distance Runners 
Level 
All India Intervarsity 
166.85 
166.85 
National 
169.12 
169.12 
State 
167.66 
167.66 
Mean 
Difference 
2.27* 
0.81 
1.46 
Critical 
Difference 
1.41 
2.15 
2.26 
* Significant at .05 level 
While comparing the pair wise mean difference with the critical 
difference of different level long distance runners, it is perceptible from 
the table-4 that there is a significant difference between the mean statures 
of all India intervarsity and national level runners. Whereas there is no 
significant difference between the mean statures of national and state 
level and also between all India intervarsity and state level runners. 
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168.5 
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166.85 
All India IntcrvarsJty National State 
Fig.2 
Mean Stature (cm) of Different Level Long Distance Runners 
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Table: 5 
Sitting height of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
28.19 
3091.27 
3119.46 
Mean 
Square 
14.09 
7.78 
F-Value 
1.81 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
In table-5 the observations of the mean stature of different level 
long distance runners are shown. The calculated value of F (1.81) is less 
than the tabulated value of F (3.02). Hence, it can be concluded that 
there is no significant difference in the mean stature of the different level 
long distance runners. 
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85.1 
Sitting Height 
85 84.99 
84.9 
84.8 
84.7 
84.6 
84.83 
84.5 
84.4 
84.3 
84.2 
84.1 
84.43 
All India Intcrvjrsitv Notional State 
Fig.3 
Mean Sitting Height (cm) of Different Level Long Distance Runners 
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Table: 6 
Upper arm length of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
46.86 
885.95 
932.81 
Mean 
Square 
23.43 
2.23 
F-Value 
10.49* 
*c ; Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Readings of the table-6 illustrates that the value of the calculated F 
i.e., 10.49 is greater than the tabled value of F (3.02), accordingly it 
provides sufficient evidence that there exists a significant difference in 
the mean upper arm length of different level long distance runners. 
Further to find out which level is greater than the other Scheffe's test was 
applied, the analysis concerning to this is given in table-7. 
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Table-7 
Comparison of upper arm length of Different Level Long Distance 
Runners 
Level 
All India Intervarsity 
31.81 
31.81 
National 
32.53 
32.53 
State 
31.77 
31.77 
Mean 
Difference 
.72* 
.04 
.76* 
Critical 
Difference 
.40 
.61 
.64 
* C i Significant at .05 level 
In table -7 comparison of pair wise mean difference of upper arm 
length of different level long distance runners are presented. It is evident 
from the readings of the table that there is a significant difference 
between the mean upper arm lengths of all India intervarsity and national 
level and also between national and state level long distance runners. 
Whereas there is a no significant difference between all India intervarsity 
and state level long distance runners. 
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Fig.4 
Mean Upper Arm Length (cm) of Different Level Long Distance 
Runners 
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Table: 8 
Lower Arm Length of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
DF 
2 
397 
399 
Sum of 
Squares 
15.79 
509.54 
525.33 
Mean 
Square 
7.89 
1.28 
F-Value 
6.15* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
It is observable from the table-8 regarding the lower arm length of 
the different level long distance runners. Calculated value of F (6.15) is 
more than the tabled value of F (3.02). So it can be conjectured that there 
is a significant difference in the mean lower arm length of different level 
long distance runners. Further to find out which level is greater than the 
other scheffe's test was applied, the analysis related to this is given in 
table-9. 
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Table-9 
Comparison of Lower Arm Length of Different Level 
Long Distance Runners 
Level 
All India Intervarsity 
26.15 
26.15 
National 
26.57 
26.57 
State 
26.48 
26.48 
Mean 
Difference 
.42* 
.33 
.09 
Critical 
Difference 
.30 
.49 
.46 
* Significant at .05 level 
In table-9 comparison of lower arm length of different level long 
distance runner's pair wise mean difference with the critical difference is 
shown. It is evident from the readings that there is a significant difference 
between the mean lower arm lengths of all India intervarsity and national 
level. Whereas there is a no significant difference between national and 
state level and also between all India intervarsity and state level long 
distance runners. 
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Fig.5 
Mean Lower Arm Length (cm) of Different Level Long Distance 
Runners 
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Table: 10 
Thigh length of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
133.64 
2624.99 
2758.63 
Mean 
Square 
66.82 
6.61 
F-Value 
10.10* 
*Qi" Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-10 shows the thigh length of different level long distance 
runners. From the readings of the table it is evident that there is 
significant difference in the mean thigh length of different level long 
distance runners as the calculate F value (10.10) is more than the table 
value (3.02). Further to find out which level is greater than the other 
researcher applied Scheffe's test, the analysis pertaining to this is given in 
table-U, 
lo: 
Table-11 
Comparison of Thigh Length of Different Level Long Distance 
Runners 
Level 
All India Intervarsity 
41.70 
41.70 
National 
42.97 
42.97 
State 
42.11 
42.11 
Mean 
Difference 
1.27* 
.41 
.86 
Critical 
Difference 
.69 
1.05 
1.11 
* Significant at .05 level 
Readings of the table 11 shows the comparison of pair wise mean 
difference with the critical difference of different level long distance 
runners. It is evident that there is a significant difference between the 
mean thigh lengths of all India intervarsity and national level long 
distance runners. Whereas there is insignificant difference between 
national and state level and also between all India intervarsity and state 
level long distance runners. 
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Fig.6 
Mean Thigh Length (cm) of Different Level Long Distance Runners 
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Table: 12 
Lower Leg Length of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
59.06 
3440.22 
3499.28 
Mean 
Square 
29.53 
8.66 
F-Value 
3.40* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-12 shows that there is a significant difference in the mean 
lower leg length of different level long distance runners. Further to find 
out which level is greater than the other Scheffe's test was applied, the 
analysis pertaining to this is given in table-13. 
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Table-13 
Comparison of Lower Leg Length of Different Level Long Distance 
Runners 
Level 
All India Intervarsity 
44.43 
44.43 
National 
44.89 
44.89 
State 
43.55 
43.55 
Mean 
Difference 
.46 
.88 
1.34* 
Critical 
Difference 
.79 
1.20 
1.27 
* Significant at .05 level 
While comparing the pair wise mean difference with the critical 
difference in the tabic-13, it is evident that there is a significant difference 
between the mean lower leg lengths of national and state level long 
distance runners. Whereas, there is a no significant difference between all 
India intervarsity and national level and also between all India 
intervarsity and state level long distance runners. 
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Fig.7 
Mean Lower Leg Length (cm) of different Level Long Distance 
Runners 
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Table: 14 
Foot Length of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
26.34 
931.97 
958.31 
Mean 
Square 
13.17 
2.34 
F-Value 
5.61* 
*Sigmficant at .05 level 
Tab.F.05 (2,397) =3.02 
It is evident from the observed values in table-14 that there is a 
significant difference in the mean foot length of different level long 
distance runners because the calculated value of F (5.61) is more than the 
tabulated value of F (3.02). Further to find out which level is greater than 
the other researcher applied Scheffe's test, the analysis pertaining to this 
is presented in table-15. 
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Table-15 
Comparison of Foot Length of Different Level Long Distance 
Runners 
Level 
All India Intervarsity 
25.02 
25.02 
National 
25.57 
25.57 
State 
25.36 
25.36 
Mean 
Difference 
.55* 
.34 
.21 
CD at 5% 
Level 
.41 
.62 
.66 
* Significant at .05 level 
In comparing the pair wise mean difference with the critical 
difference (table-15), it is evident that there is a significant difference 
between the mean foot lengths of all India intervarsity and national level. 
Where as there is no significant difference between national and state 
level and also between all India intervarsity and state level long distance 
runners. 
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Mean Foot Length (cm) of Different Level Long Distance Runners 
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Table: 16 
Chest Width of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
DF 
2 
397 
399 
Sum of 
Squares 
65.25 
581.73 
646.98 
Mean 
Square 
32.62 
1.46 
F-Value 
22.26* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
In table-16, it is observable that calculated value of F (22.26) is 
more than the tabled value of F (3.02), so it means that there is a 
significant difference in the mean chest width of different level of 
distance runners. Further to find out which level is greater than the other, 
Scheffe's test was applied, the analysis pertaining to this is given in table 
17. 
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Table-17 
Comparison of Mean Chest Width of Different Level Long Distance 
Runners 
Level 
All India Intervarsity 
17.86 
17.85 
National 
18.75 
i 
18.75 
State 
18.06 
18.06 
Mean 
Difference 
.89* 
.20 
.69* 
Critical 
Difference 
.32 
.49 
.52 
*Q; Significant at .05 level 
While comparing the pair wise mean difference (table-17) with the 
critical difference, it is observed that there is a significant difference 
between the mean chest width of all India intervarsity and national level 
and also between national and state level long distance runners. Whereas 
there is no significant difference between all India intervarsity and state 
level players. 
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Fig.9 
Mean Chest Width (cm) of different Level Long Distance Runners 
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Table: 18 
Shoulder Width of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
246.26 
1489.69 
1735.95 
Mean 
Square 
123.13 
3.75 
F-Value 
32.81* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-18 shows the shoulder width of different level long distance 
runners. From the readings it is evident that there is significant difference 
in the mean shoulder width of three levels as the calculated value of F 
(32.81) is more than tabled value of F (3.02). Further to find out which 
level is greater than the other, Scheffe's test was applied, the analysis 
pertaining to this is given in table-19. 
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Table-19 
Comparison of Mean Shoulder Width of Different Level 
Long Distance Runners 
Level 
All India Intervarsity 
38.01 
38.01 
National 
39.59 
39.59 
State 
39.63 
39.63 
Mean 
Difference 
1.58* 
1.62* 
.04 
Critical 
Difference 
.52 
.79 
.83 
* c ; Significant at .05 level 
It is evident from table-19 while comparing the pair wise mean 
difference of shoulder width of different level long distance runners with 
the critical difference, that there is a significant difference between the 
mean shoulder width of all India intervarsity and national level, and also 
between all India intervarsity and state level runners. Whereas, no 
significant difference was observed between national and state level long 
distance runners. 
16 
40 
Shoulder Width 
39.5 
39 
38.5 
39.59 39.63 
38 
37.5 
37 
38.01 
Aniridia Intcrvarsitv National State 
Fig.lO 
Mean Shoulder Width (cm) of different Level Long Distance 
Runners 
117 
Table: 20 
Hip Width of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
2.07 
684.02 
686.09 
Mean 
Square 
1.03 
1.72 
F-Value 
.60 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
In table-20 hip width of different level of long distance runners 
have been presented and it is apparent from the observed value of F that 
there is insignificant difference. 
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Fig.ll 
Mean Hip Width (cm) of different level Long Distance Runners 
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Table: 21 
Humerus Bi-Epicondyle Diameter of Different Level Long Distance 
Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
4.42 
2098.17 
2102.59 
Mean 
Square 
2.21 
5.28 
F-Value 
.41 
* Significant at .05 level 
Tab.F.05. (2,397) =3.02 
In table-21 the calculated value of F (.41) is less than the table 
value of F (3.02) that means there is no significant difference in the 
humerus bi-epicondyle diameter of different level long distance runners. 
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Table: 22 
Femur Bi-Epicondyle Diameter of Different Level Long Distance 
Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
24.53 
4933.58 
4958.11 
Mean 
Square 
12.26 
12.42 
F-Value 
.98 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table 22 shows the readings of femur bi-epicondyle diameter of 
different level long distance runners. It is clear that the calculated value 
of F (.98) is. less than the table value (3.02), It means that there is no 
significant difference in the mean femur bi-epicondyle diameter of 
different level runners. 
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Table: 23 
Ankle Width of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
52.66 
73.95 
126.61 
Mean 
Square 
26.33 
.186 
F-Value 
141.34* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-23 shows that the calculated value of F (141.34) is more than 
the table value of F (3.02), it means that there is significant difference in 
the mean ankle width of different level distance runners. Further to find 
out which level is greater than the other researcher had applied scheffe's 
test, the analysis related to this is given in next table. 
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Table-24 
Comparisons of Mean Ankle Width of Different Level Long Distance 
Runners 
Level 
All India Intervarsity 
6.48 
6.48 
National 
6.38 
6.38 
State 
5.27 
5.27 
Mean 
Difference 
.10 
1.21* 
1.11* 
CD at 5% 
Level 
.11 
.17 
.18 
* Q ; Significant at .05 level 
In table-24 comparison of mean ankle width of different level of 
long distance runners are shown. It is palpable from the readings of the 
table that that there is a significant difference between the mean ankle 
width of all India intervarsity and state level and also between national 
and state level long distance runners. Whereas insignificant difference of 
ankle width is there between all India intervarsity and national level 
runners. 
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Table: 25 
Wrist Width of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
.34 
1280.15 
1280.49 
Mean 
Square 
.17 
3.22 
F-Value 
.05 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
In table-25 wrist width of different level long distance runners have 
been presented. It is evident from the readings that the difference is 
trivial. 
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Tabic: 26 
Bicep Muscle Girth of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
4.75 
3508.71 
3513.46 
Mean 
Square 
2.37 
8.83 
F-Value 
.26 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Readings of bicep muscle girth of different level long distance 
runner's have been presented in table 26. It is observed from the table that 
calculated value of F (.26) is less than the table value of F (3.02). It 
means that insignificant difference is there between different levels of 
long distance runners. 
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Table: 27 
Calf Muscle Girth of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
12.91 
3270.27 
3283.18 
Mean 
Square 
6.45 
8.23 
F-Value 
.78 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Observations of calf muscle girth of different level long distance 
runners have been presented in table 27. It is perceptible from the table 
that calculated value of F (.78) is less than the table value (3.02). This 
indicates that difference between different level long distance runners calf 
muscle girth is negligible. 
131 
32.7 
32.6 
32,5 
32.4 
Calf Muscle Girth 
32.62 
32.3 
32.2 
32.1 
32 
31.9 
32.26 
32.15 
AlllndiJ Intcrvorsity Notiondl State 
Fig.17 
Mean Calf Muscle Girth (cm) Of Different Level Long Distance 
Runners 
132 
Table: 28 
Thigh Muscle Girth of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
25.82 
3180.35 
3206.17 
Mean 
Square 
12.91 
8.01 
F-Value 
1.61 
^Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-28 shows the mean thigh muscle girth of different level long 
distance runners. It is apparent from the table that calculate value of F 
(1.61) is lower than the table value of F ( 3.02) that means insignificant 
difference lies between different level of runners in thigh muscle girth. 
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Table: 29 
Biceps Skin Fold of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
31.78 
956.09 
987.87 
Mean 
Square 
15.89 
2.40 
F-Value 
6.60* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
In tabIe-29 mean biceps skin fold of different level long distance 
runners are shown. It is observable from the readings of the table that 
significant difference exists in the measurement of biceps skin fold of 
different level distance runners, as the calculated value of F (6.60) is 
more than the calculate value of F (3.02). To find out which level is 
greater than the other scheffe's test was applied, the analysis pertaining to 
this is given in table 30. 
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TabIe-30 
Comparisons of Mean Biceps Skin Fold of Different Level 
Long Distance Runners 
Level 
All India Intervarsity 
2.80 
2.80 
National 
2.23 
2.23 
State 
2.95 
2.95 
Mean 
Difference 
.57* 
.15 
.72* 
Critical 
Difference 
.41 
.63 
.67 
* Significant at .05 level 
While comparing the pair wise mean difference with the critical 
difference in table-30, it is observed that there is a significant difference 
between the mean biceps skin fold of all India intervarsity and national 
level and also between national and state level long distance runners. 
Whereas no such difference found between all India intervarsity and state 
level long distance runners. 
136 
3.5 
2.5 
1.5 
0.5 
Biceps Skin Fold 
2.8 
2.2i 
2.95 
All India Intcrvarslty NJtionjJ Stole 
Fig.l9 
Mean Biceps Skin Fold (mm) of Different Level Long Distance 
Runners 
137 
Table: 31 
Triceps Skin Fold of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
353.26 
92518.50 
Mean 
Square 
176.63 
233.04 
F-Value 
.75 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-31 shows the mean triceps skin fold of different level long 
distance runners. It can be observed from the readings if the table that 
calculated value of F (.75) is less than table value of F (3.02). Therefore, 
the difference of triceps skin fold between different levels of distance 
runners is insignificant. 
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Table: 32 
Suprailiac Skin Fold of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
258.14 
814.69 
1072.83 
Mean 
Square 
129.07 
2.05 
F-Value 
62.89* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-32 shows the measurement of supra-iliac skin fold of different 
level long distance runners. It is evident from the table readings that there 
is significant difference in the mean supra-iliac skin fold of different level 
long distance runners because the calculated value of F (62.89) is more 
than the table value of F (3.02). Researcher further tried to find out which 
level is greater than the other so he had applied Scheffe's test, the 
analysis pertaining to this is given in forth coming table. 
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Table-33 
Comparisons of Mean Supra-iliac Skin Fold of 
Different Level Long Distance Runners 
Level 
All India Intervarsity 
6.53 
6.53 
National 
4.77 
4.77 
State 
6.11 
6.11 
Mean 
Difference 
1.76* 
.42 
1.34* 
Critical 
Difference 
.38 
.58 
.61 
*c; Significant at .05 level 
In table-33 while comparing pair wise mean difference with the 
critical difference of different level distance runners, it is found that there 
is a significant difference between the mean supra-iliac skin fold of all 
India intervarsity and national levels as well as national and state level 
long distance mnners. Whereas there is insignificant difference between 
all India intervarsity and state level long distance runners. 
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Table: 34 
Sub-Scapular Skin Fold of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
5.19 
667.77 
672.96 
Mean 
Square 
2.59 
1.68 
F-Value 
1.54 
* Significant at .05 level 
Tab.F,05 (2,397) =3.02 
Readings of tabIe-34shows the mean sub-scapular skin fold of 
different level long distance runners. It is noticeable from the readings of 
the table that the calculated value of F (1.54) is less than tabled value i.e., 
3.02, so it can be realized that insignificant difference exists between 
different level long distance runners on mean sub-scapular skin fold. 
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Table: 35 
Calf Skin Fold of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
51.28 
1968.66 
2019.94 
Mean 
Square 
25.64 
4.95 
F-Value 
5.17* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-35 shows the calf skin fold of different level long distance 
runners. From the readings of the table, it is evident that the calculated 
value of F (5.17) is more than the table value of F (3.02), so one can be 
understand that there is significant difference in the mean calfskin fold of 
different level long distance runners. Further, to find out which level has 
more skin fold measurement than the other does, researcher had applied 
scheffe's test, the analysis pertaining to this is given in table-36. 
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TabIc-36 
Comparisons of Mean Calf Skin Fold of Different Level 
Long Distance Runners 
Level 
All India Intervarsity 
4.65 
4.65 
National 
3.94 
3.94 
State 
4.87 
4.87 
Mean 
Difference 
.71* 
.22 
.93 
Critical 
Difference 
.59 
.91 
.96 
* Significant at .05 level 
In comparing the pair wise mean difference with the critical 
difference (table-36) it is observed that there is significant difference 
between the mean calf skin fold of all India intervarsity and national level 
long distance runners. Whereas there is no significant difference between 
national and state level as well as between all India intervarsity and state 
level long distance runners. 
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Table: 37 
Thigh Skin Fold of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
24.98 
854.04 
879.02 
Mean 
Square 
12.49 
2.15 
F-Value 
5.80* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Thigh skin fold of different level of long distance runners have 
been presented in table-37. The readings of the table shows that 
significant difference exists between different levels of long distance 
runners as the observed value of F (5.80) is more than table value of F 
(3.02). Researcher applied Sheffe's test to find out which level has more 
thigh skin fold, result pertaining to it has been presented in table 38. 
148 
TabIe-38 
Comparisons of Mean Thigh Skin Fold of Different Level 
Long Distance Runners 
Level 
All India Intervarsity 
5.69 
5.69 
National 
5.31 
5.31 
State 
6.13 
6.13 
Mean 
Difference 
.38 
.44 
.82* 
Critical 
Difference 
.39 
.60 
.63 
* Significant at .05 level 
In table-38 comparison of pair wise mean difference with the 
critical difference of thigh skin fold of different level long distance 
runners have been presented. It is evident that there is a significant 
difference between the mean thigh skin fold of national and state level 
runners. Where as there is no significant difference between all India 
intervarsity and national level and also between all India intervarsity and 
state level long distance runners. 
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Table: 39 
Mean Sum of Four Skin Fold of Different Level 
Long Distance Runners 
1 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
148.74 
3155.30 
3304.04 
Mean 
Square 
74.37 
7.94 
F-Value 
9.35* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-39 shows the mean sum of four skin fold of different level 
long distance runner. It is evident from the table that the calculated value 
of F (9.35) is more than the table value of F (3.02), it means that there is 
significant difference in the mean sum of four skin fold of different level 
runners. Additionally the researcher tried to find out which level is 
greater than the other so he had applied Scheffe's test, the analysis related 
to this is in table-40. 
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TabIe-40 
Comparisons of Mean Sum of Four Skins Fold of Different 
Level Long Distance Runners 
Level 
AH India Intervarsity 
7.94 
7.94 
National 
6.61 
6.61 
State 
7.58 
7.58 
Mean 
Difference 
1.33* 
.36 
.97 
Critical 
Difference 
.75 
1.15 
1.21 
* Significant at .05 level 
While comparing the pair wise mean difference with the critical 
difference of mean sum of four skins fold of different level long distance 
runners in table-40, it is evident that there is a significant difference 
between the mean sums of four skins fold of all India intervarsity and 
national level runners. Whereas there is minor difference between 
national and state level and also between all India intervarsity and state 
level long distance runners. 
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Table: 41 
Sitting Height-Stature Index of Different Level Long Distance 
Runners 
Source of 
Variation 
Treatment 
Error 
Total 
1 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
10.25 
238.86 
249.11 
Mean 
Square 
5.12 
.60 
F-Value 
8.52* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Readings of sitting height stature index of different level long 
distance runners have been presented in the table-41. It is apparent that 
the calculated F value (8.52) is more than the table value of F (3.02), so it 
can be reckoned that there is a significant difference in the mean sitting 
height-stature index of different level long distance runners. Scheffe's test 
was applied to find out which level has more sitting height stature index 
than the other, the analysis pertaining to this is given in next table. 
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TabIe-42 
Comparisons of Mean Sitting Height-Stature Index of 
Different Level Long Distance Runners 
Level 
AH India Intervarsity 
50.60 
50.60 
National 
50.26 
50.26 
State 
50.59 
50.59 
Mean 
Difference 
.34* 
.01 
.33 
Critical 
Difference 
.20 
.31 
.33 
* Significant at .05 level 
In table-42 comparisons of mean sitting height-stature index of 
different level long distance runners have been shown, it is evident that 
all India intervarsity and national level runners differ significantly as the 
mean difference of these two level runners are more than the critical 
difference. Whereas insignificant difference is found between national 
and state level and also between all India intervarsity and state level long 
distance runners. 
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Table: 43 
Ponderal Index of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
2.92 
609.90 
612.82 
Mean 
Square 
1.46 
1.53 
F-Value 
.95 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Ponderal index of different level long distance runners have been 
presented in the table-43. It is palpable that the calculated value of F (.95) 
is less than the tabled value of F (3.02). Therefore, it can be construed 
that no significant difference lies between different levels of distance 
runners on ponderal index. 
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Table: 44 
Thigh Length-Lower Leg Length Index of Different 
Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
393.54 
23895.13 
24288.67 
Mean 
Square 
196.77 
60.18 
F-Value 
3.26* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Thigh length-Lower leg length index of different level long 
distance runners presented in the table-44 shows that there is significant 
difference in the mean thigh length-lower leg length index of different 
level long distance runners. Further, to find out which level has more 
readings than the other researcher applied Scheffe's test, the analysis 
pertaining to this is given in next table. 
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Table-45 
Comparisons of Mean Thigh Length-Lower Leg Length 
Index of Different Level Long Distance Runners 
Level 
All India Intervarsity 
94.27 
94.27 
National 
95.91 
95.91 
State 
97.00 
97.00 
Mean 
Difference 
1.64 
2.73 
1.09 
Critical 
Difference 
2.08 
3.18 
3.35 
*c ; Significant at .05 level 
Comparison of pair wise mean difference with the critical 
difference among different level long distance runners is accessible in 
table-45. It is evident that there is no significant difference between the 
mean thigh length-lower leg lengths index of different level long distance 
runners. 
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Table: 46 
Upper Arm Length-Lower Arm Length Index of 
Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
196.00 
4149.04 
4345.04 
Mean 
Square 
98.00 
10.45 
F-Value 
9.37* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-46 shows the upper arm length- lower arm length of different 
level long distance runners. It is apparent from the table that there is a 
significant difference in the mean of arm length-lower arm length index 
of different level runners as the calculated value of F (9.37) is more than 
table value of F (3.02). Further to find out where difference lies 
researcher had applied Scheffe's test, the analysis pertaining to this is 
given in table 47. 
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Table-47 
Comparisons of Mean Upper Arm Length-Lower Arm Length Index 
of Different Level Long Distance Runners 
Level 
AH India Intervarsity 
121.66 
121.66 
National 
122.43 
122.43 
State 
119.97 
119.97 
Mean 
Difference 
0.77 
1.69* 
2.46* 
Critical 
Difference 
.86 
1.32 
1.39 
* Significant at .05 level 
While comparing the pair wise mean difference with the critical 
difference in table-47, it is evident that there is a significant difference 
between the mean upper arm length-lower arm length index of national 
and state level and also between all India intervarsity and state level long 
distance runners. Whereas there is no significant difference in mean 
upper arm length-lower arm lengths index of all India intervarsity and 
national level long distance runners. 
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Upper Arm Length-Lower Arm Length 
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121.5 
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120.5 
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119.5 
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118,5 
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Fig.29 
Mean Upper Arm Length-Lower Arm Length Index (ratio) of 
Different Level Long Distance Runners 
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Table: 48 
Hip Width.Stature Index of Different Level 
Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
5.51 
203.32 
208.83 
Mean 
Square 
2.75 
.51 
F-Value 
5.37* 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
In table-48 readings of hip width-stature index of different level, 
long distance runners have been presented. It is evident from the table 
that there is significant difference in the mean hip width-stature index as 
the calculated value of F (5.37) is more than the table value of F (3.02). 
Further to find out which level has wider hip width stature index than the 
other, Scheffe's test was applied. The analysis concerned to this is given 
in forth table. 
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TabIe-49 
Comparisons of Mean Hip Width-Stature Index of 
Different Level Long Distance Runners 
Level 
All India Intervarsity 
15.86 
15.86 
National 
15.62 
15.62 
State 
15.90 
15.90 
Mean 
Difference 
.24* 
.04 
.28 
Critical 
Difference 
.19 
.29 
.30 
* C , ' Significant at .05 level 
While comparing the pair wise mean difference with the critical 
difference in table-49, it is observed that there is a significant difference 
between the mean hip width-stature index of all India intervarsity and 
national level runners. Whereas there is trivial difference between 
national and state level and also between all India intervarsity and state 
level long distance runners. 
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15.95 
15.9 
15.85 
15,8 
15.75 
15.7 
Hip Width-Stature index 
15.86 
15.9 
15.65 
15.6 
15.55 
15.5 
15.45 
15.62 
Alllndio Intcrvarsitv NotionjI Stale 
Fig.30 
Mean ffip Width-Stature Index (Ratio) of Different 
Level Long Distance Runners 
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Table: 50 
Shoulder Width-Stature Index of Different Level 
Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
48.47 
374.82 
423.29 
Mean 
Square 
24.23 
.94 
F-Value 
25.67* 
* Q ; Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Table-50 shows the shoulder width-stature index of different level 
long distance runners. It is noticeable from the readings of the table that 
the calculate value of F (25.67) is more than the tabled value (3.02), so it 
can be reckoned that there is a significant difference in the mean shoulder 
width-stature index of different level long distance runners. Further to 
find out where the difference lies researcher had applied Scheffe's test, 
the analysis related to this is given in next table. 
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Table-51 
Comparisons of Mean Shoulder Width-Stature Index of 
Different Level Long Distance Runners 
Level 
All India Intervarsity 
22.78 
22.78 
National 
23.41 
23.41 
State 
23.64 
23.64 
Mean 
Difference 
.63* 
.86* 
.23 
Critical 
Difference 
.26 
.39 
.42 
* Significant at .05 level 
Table-51 illustrates the comparisons of pair wise mean difference 
with the critical difference of mean shoulder width-stature index of 
different level long distance runners. It is apparent that there is a 
significant difference between the mean shoulder width-stature indexes of 
all India inter\'arsity and national level and also between all India 
intervarsity and state level long distance runners. Where as no significant 
difference is found between national and state level long distance runners. 
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23.8 
23.6 
23.4 
23.2 
23 
Shoulder Width-Stature index 
23.41 
23.64 
22.8 
22.6 
22.4 
22.2 
22.78 
All India Intcrvarsitv Natiorul State 
Fig.31 
Mean Shoulder Width-Stature Index (Ratio) of Different 
Level Long Distance Runners 
170 
Table: 52 
Competitive Anxiety of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
12.48 
4679.26 
4691.74 
Mean 
Square 
6.24 
11.78 
F-Value 
.53 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
In table-52 readings of competitive anxiety of different level long 
distance runners have been presented. It is evident from the table that 
there is insignificant difference between the runners of different level on 
the variable of competitive anxiety. 
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20.8 
Competitive Anxiety 
20.77 
20.7 
20.6 
20.5 
20.52 
20.4 20.38 
20.3 
20.2 
20.1 
All India Inlcrvarsity National State 
Fig.32 
Mean Competitive Anxiety (score) of Different 
Level Long Distance Runners 
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Table: 53 
Self-Confidence of Different Level Long Distance Runners 
Source of 
Variation 
Treatment 
Error 
Total 
Degree of 
Freedom 
2 
397 
399 
Sum of 
Squares 
152.30 
48568.69 
48720.99 
Mean 
Square 
76.15 
122.33 
F-Value 
.62 
* Significant at .05 level 
Tab.F.05 (2,397) =3.02 
Self-confidence of different level long distance runners have been 
presented in table-53. It is perceptible from the table that there is no 
significant difference between different level long distance runners as the 
observed value of F (.62) is less than the table value of F (3.02). 
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48 
47.5 
Self-Confidence 
47.8 
47 
46.5 
47.02 
46 
45.5 
45 
44.5 
45.93 
All India Inlcrvorsitv National State 
Fig.33 
Self-Confidence (score) of Different Level Long Distance Runners 
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Discussion of Findings 
Here, the researcher has discussed findings in the Hght of previous 
studies. He has also discussed the probable implications of the observed 
significant difference in the anthropometrical and psychological variables 
on the performance of studied levels. 
Weight 
It is evident that there existed significant difference between the 
mean weights of all India intervarsity and national level athletes. It is. 
observed that higher the level (national) of participation, more is the 
weight. Whereas there was no significant difference between national and 
state level and also between all India intervarsity and state level long 
distance runners. It then becomes obvious that in long distance running, 
appropriate weight will also be a factor for better performance. 
The long distance running in track and field is a typical example 
of long time endurance activity. This endurance ability is needed for 
cyclic activities lasting from about 8 minutes to 130 minutes. Long 
time endurance depends, to a significant extent on long endurance and 
strength endurance, which is affected by different factors. Composition 
of muscle and volume of muscles are two of them. Therefore, less 
weight of long distance runners will provide better speed endurance 
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and strength endurance for better performance in the competition. In 
long distance running, the source of energy production (ATP) is 
through the break down mainly of carbohydrates and fats and rarely of 
protein. Energy production through fat and protein is the cause of 
decrease in muscle thickness. Therefore, long distance runners' mean 
weight is less than that of short distance runners. 
Stature 
It is evident that there was a significant difference between the 
mean statures of all India intervarsity and national level long distance 
runners, whereas there was no significant difference between national and 
state level and also all India intervarsity and state level long distance 
runners. 
Gerhardt Schmolinsky (1983) carried a similar study on the 
athletes who participated in the 1972 Munich, Germany Olympic 
Games and observed that the middle distance runners' average stature 
was greater than the long distance runners. 
In this theory, an increase in either stride length or stride 
frequency will increase runners' speed. However each of these factors 
has such an effect on other that increasing one reduces the other 
enough to produce a slower speed. There is a direct relationship 
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between leg length and both stride length and stride frequency. A 
sprinter with shorter legs has naturally shorter strides, which brings the 
foot back to the ground sooner. In case of long distance running, stride 
length is longer and stride frequency is lower than the sprint event. But 
in all India intervarsity and state long distances running stride length is 
medium and stride frequency is smaller than national long distance 
running. Therefore national level long distance runners' mean stature is 
greater than all India intervarsity and state long distance runners. 
Sitting height 
It is observed that there was no significant difference in the mean • 
sitting height of all three levels. 
At national level long distance runners have to go for speed 
running in comparison to all India intervarsity and state level long 
distance running. Therefore, greater mean sitting heights of national 
level long distance runners have additional advantage in comparison to 
all India intervarsity and state level long distance runners; though it is 
not being confirmed over here as the difference between different 
levels of participants, sitting height is not significant. 
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Upper arm length 
It is evident that there was a significant difference between the 
mean upper arm lengths of all India intervarsity and national level and 
also between national and state levels, whereas there was no significant 
difference between all India intervarsity and state level long distance 
runners. 
Greater upper arm length of long distance runners' provides 
greater range of movement and momentum, which favors in 
maintaining their speed. As the distance of race increases, the 
requirement of maintaining running movement for longer time also 
increases. Therefore, all India intervarsity and state long distance 
runners had to compromise for speed and power. So, they avoid wider 
movement of upper arm to save the energy for prolonged period of 
running time. Thus with increase in the level of participation of long 
distance runners, the arm length increases. 
Lower Arm Length 
It is evident that there was a significant difference between the 
mean lower arm lengths of all India intervarsity and national levels, 
whereas there was no significant difference between national and state 
level and between all India intervarsity and state level long distance 
runners. 
178 
Greater lower arm length of long distance runners' provides 
greater range of movement and momentum, which favors in 
maintaining their speed. As the distance of race increases, the 
requirement of maintaining running movement for longer time also 
increases. Therefore, all India intervarsity and state long distance 
running athletes had to compromise for speed and power. So, they 
avoid wider movement of lower arm to save the energy for prolonged 
period of running time. Thus with increase in the level of participation 
of long distance runners, the arm length increases. 
Thigh Length 
It is evident that there was a significant difference between the 
mean thigh lengths of all India intervarsity and national level long 
distance runners. Whereas there was no significant difference between 
national and state level and also between all India intervarsity and state 
level long distance runners. The finding of the study proves that for better 
performance length of thigh has an important effect. 
Longer thigh length with larger musculature gives greater power 
to maintain greater speed, which is the successive requirement of race 
with increasing distances. 
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Lower Leg Length 
It is evident that there was a significant difference between the 
mean lower leg lengths of national and state level long distance runners, 
whereas, there was no difference between all India intervarsity and 
national level and also between all India intervarsity and state level. This 
observation proves that length of lower leg contributes in the performance 
of long distance running. Even William, 2007, in his finding, said that 
"running biomechanical factors can contribute to success in performance 
in terms of improving the running economy and preventing injury." 
Foot Length 
It is evident that there was a significant difference between the 
mean foot lengths of all India intervarsity and national level long distance 
runners, whereas there was no significant difference between national and. 
state level and between all India intervarsity and state level long distance 
runners. The findings of the study is well supported by Morgan et.al., 
1994, who also observed that running economy has been shown to 
correlate with certain gait characteristics such as stride length. 
Chest Width 
It is evident that there was a significant difference between the 
mean chest width of all India intervarsity and national level and between ' 
national and state level long distance runners, whereas there was no 
significant difference between all India intervarsity and state level 
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runners. The difference between the chest width of the runners as per 
their level of participation is because of higher requirement of oxygen 
intake and our findings are well supported with the findings of Boileau 
RA, Mayhew JL, Riner WF, Lussier L ( 1982). 
Shoulder Width 
From the readings of the table-18, it is clear that there was a 
significant difference between the mean shoulder width of all India 
intervarsity and national level and also between all India intervarsity and 
state level, but there was no significant difference between national and 
state level long distance runners. 
Gerhardt Schmolinsky (1983) also observed similar results that 
the long distance runners had narrow shoulder and hip breadth in 
comparison to short distance runners. 
Greater shoulder width of long distance runners provides greater 
muscular mass and boney area, which provides the athlete with greater 
strength to perform powerful arm and leg action, which adds greater 
momentum to their running, which enhances their speed. Long distance 
runners' prerequisite is saving the energy for prolonged period of race. 
Therefore, their arm and leg actions lead in power and movement. Thus 
shoulder width enhancement is observed with increasing distance of 
race. 
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Hip Width 
It is observed that there was no significant difference in the mean 
hip width of different level long distance runners. Subjects undertaken for 
study got less hip width but insignificant difference lies between them. 
Gerhardt Schmolinsky (1983) also observed similar results that 
the long distance runners had narrow shoulder and hip width in 
comparison to short distance runners. 
Long distance runners' prerequisite is saving the energy for 
prolonged period of race, therefore their arm and leg actions lead in 
power and movement. Thus, lesser hip width is observed with 
increasing distance of race. 
Humerus Bi-Epicondyle Diameter 
It is observed that there was no significant difference in the mean 
humerus bi-epicondyle diameter of different level long distance runners. 
Femur Bi-Epicondyle Diameter 
It is observed that there was no significant difference in the mean 
femur bi-epicondyle diameter of different level long distance runners. 
Ankle Width 
It is evident that there was a significant difference between the 
mean ankle width of all India intervarsity and state level and also between 
national and state levels, whereas, no significant difference was observed 
between all India intervarsity and national level runners. Mean ankle 
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width of the all India interuniversity runner was more than national and 
state level runners. It means that higher the level of participation less is 
the ankle width. 
Wrist Width 
It is observed that there was no significant difference in the mean 
wrist width of different level long distance runners. 
Biceps Muscle Girth and Calf Muscle Girth 
It is observed that there was no significant difference in the mean 
biceps muscle girth and calf muscles girth of different level of long 
distance runners. 
Thigh Muscle Girth 
It is observed that there was no significant difference in the mean 
thigh muscle girth of different levels of long distance runners. 
Biceps Skin Fold 
It is evident that there was a significant difference between the 
mean biceps skin fold of all India intervarsity and national level and also 
between national and state levels, whereas there was a no difference 
between all India intervarsity and state level long distance runners. 
Triceps Skin Fold 
It is observed that there was no significant difference in the mean 
triceps skin fold of different level long distance runners. The findings of 
the study are in line of Arrese AL, Ostariz ES. (2006) that found out in 
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male runners, triceps skin folds were not associated with performance 
score for any of the distances. 
Suprailiac Skin Fold 
It is evident that there was a significant difference between the 
mean supra-iliac skin fold of all India intervarsity and national level and 
national and state level long distance runners, whereas there was a no 
difference between all India intervarsity and state level long distance 
runners. 
Sub-Scapular Skin Fold 
It is observed that there was no significant difference in the mean 
subscapular skin fold of different level long distance runners. 
Calfskin Fold 
It is evident that there was a significant difference between the 
mean calfskin fold of all India intervarsity and national level, whereas no 
difference was observed between national and state level and also 
between all India intervarsity and state level long distance runners. The 
observation of the researcher is in contradiction to the findings of Arrese 
AL, Ostariz ES. ( 2006) , who in the results of their study indicated that 
skinfold thicknesses in the lower limb are positively associated with 
running time over several distances, and may be a useful predictor of 
athletic performance. 
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Thigh Skin Fold 
It is evident that there was a significant difference between the 
mean thigh skin fold of national and state level long distance runners, 
whereas there was no significant difference between all India intervarsity 
and national level and also between all India intervarsity and state level 
runners. 
Mean sum of four skins fold 
It is evident that there was a significant difference between the 
mean sum of four skin folds of all India intervarsity and national level, 
whereas there was no significant, difference between national and state 
level and also between all India intervarsity and state level different level 
long distance runners. 
Sitting Height-Stature Index 
It is evident that there was a significant difference between the 
mean sitting height-stature indices of all India intervarsity and national 
level, whereas there was no significant difference between national and 
state level and also between all India intervarsity and state level long 
distance runners. 
Ponderal Index 
It is observed that there was no significant difference in the mean 
ponderal index of different levels of long distance runners. 
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Kohlrausch (1929) carried out a study on the athletes, who 
participated in the 1928 Olympic Games at Amsterdam and observed 
that the middle distance runners averaged weight & height indices was 
greater than long distance runners. 
It will then become evident that long distance runners' weight 
will be the lighter. On the one hand, this indicates the importance of a 
favorable weight strength ratio. But, on the other hand shows that 
running performances depend mainly on the function of potentials and 
not so much on strength produced by actual muscle volume. 
Thigh Length-Lower Leg Length Index 
It is evident that there was a significant difference between the 
mean thigh length-lower leg length indices of all India intervarsity and 
state level and also between national and state level long distance runners. 
Whereas there is no significant difference between all India intervarsity 
and national level long distance runners. 
Upper Arm Length-Lower Arm Length Index 
It is evident that there was a significant difference between the 
mean upper arm length-lower arm lengths indices of all India intervarsity 
and state level and also between national and state level long distance 
runners, whereas there was no difference in mean upper arm length-lower 
arm lengths index of all India intervarsity and state level long distance 
runners. 
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Hip Width-Stature Index 
It is evident that there was a significant difference between the 
mean hip width-stature indices of all India intervarsity and national 
levels, whereas there was no significant difference between national and 
state level and also between all India intervarsity and state level long 
distance runners. 
Greater stature with narrow hip proportions renders the athlete 
with greater speed and range of actions. 
Shoulder width- Stature index 
It is evident that there was a significant difference between the 
mean shoulder width-stature indexes of all India intervarsity and national 
level and also between all India intervarsity and state level long distance 
runners, whereas there was no such significant difference observed 
between national and state level long distance runners. 
Competitive anxiety 
It is observed that there was a significant difference in the mean 
score of the variable of competitive anxiety of different level of long 
distance runners. 
Self-Confidence 
It is found that there was a significant difference in the mean score 
of self-confidence at three different levels. 
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The reviews of various research studies in light of our findings 
have led us to conclude that the observed significant differences in the 
various anthropometrical and psychological variables of long distance 
runners are decisive determinants of the performance. This is 
conforming the fact that individual sports demands specific physical 
and mental structure. 
Top-level performance demands a particular type of body size, 
shape and proportion. High co-relations between the body profile of 
athletes and numerous researchers had observed performance in 
specific tasks. Hirata had suggested that Nation with people whose 
general physique is limited to the characteristics of champions in 
certain events must concentrate their training programme on those 
events only. Carter had also suggested that athletes, who wish to 
achieve success in sports at high level, must compare their physique 
with Olympic athletes. 
Thus, the findings of this study will be useful to athletic coaches and 
talent hunters. Empirical facts obtained from the study can form the basis 
of talent selection for different levels of competition in athletics. This 
research had highlighted anthropometrical and psychological 
characteristics of long distance runners at different levels of competition. 
This may fulfill our dream of producing excellent long distance runners. 
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Chapter - 5 
Summary, Conclusions and Recommendations 
The events of long distance runners contain anthropometrical and 
psychological challenges. However, two runners may be equal in their 
technique but because of different anthropometrical and psychological 
responses, there can be much difference in their performances. A runner 
has to decide the strategy to cross the opponents and must be quick in 
assessing a situation as well as his response. 
Anthropometrical and psychological measures play a vital role 
while running at different levels of competition. The physique, 
psychological ability, and body compositions including size, shape, 
mental presentation, and form are known to play a significant role in this 
regard. 
However, the performance of long distance runners is also 
dependent on their technique, training, motivation level and several other 
factors of physiological, psychological, and biomechanical nature i.e. age, 
sex, physical and mental growth. Never the less, body and mental 
structure play a very significant role in determining human movement. A 
particular type of structure predisposes an individual to particular types of 
movements. The segmental length and width determine the leverage, 
possessed by the body (position of fulcrum and various lengths of load 
and efforts arms), which, in turn affects the final outcome of force, 
created by muscles and its ultimate exploitation, for the purpose of 
motions. 
This research study will provide appropriate anthropometrical and 
psychological characteristics to coaches for identification and promotion 
of long distance runners at different levels of competifions as per their 
body structure and mental makeup, for building an individual runner. 
This study was an attempt to highlight anthropometrical and 
psychological differences among long distance runners at different 
levels of competition. The aim of this study was to compare the 
selected anthropometrical and psychological parameters of long 
distance runners at different levels of competition. 
For the purpose of collection of data, the researcher visited the 
following places;-
> 68^ '' All India Inter-varsity, Athletics Championship held at 
Annamalai University (T.N.), data of 102 Long Distance Runners, 
was collected from 13'^  to 17* Jan. 2007-2008. 
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> 69*''AH India Inter-varsity, Athletics Championship held at 
M.G.U.Kottayam (K.R.), data of 125 Long Distance Runners, was 
collected from 20* to 24* Dec.2008-09. 
> Federation Cup held at Bhopal (M.P.), data of 52 Long Distance 
Runners, was collected from 26*. To 29* Feb. 2008. 
> All India SAI Inter Hostels Athletics Meet held at Saifai-Etawa 
(U.P.), data of 18 Long Distance Runners, was collected from 19th 
to21Jan.2009. 
> 57"" All India Police Athletics Meet held at 35* Bn. P.A.C. 
Mahanagar Stadium Lucknow (U.P.), data of 61 Long Distance 
Runners, was collected from 10* to 14* Feb, 2009. 
> 18* U.P State Annual Open Athletics Championship held at 
Madan Mohan Malvaiyev Sports Stadium Allahabad (U.P.), data of 
32 Long Distance Runners was collected from 10* to 11* April, 
2009. 
> Inter Zone SAI Hostel Athletics Meet held at Saifai-Etawa (U.P.), 
data of 4 Long Distance Runners, was co llected from 14'" to 16'" 
Jan, 2009. 
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> 20''' North Zone Junior Athletics Championship held at 
G.G.S.Sport College Lunknow (U.P), data of 6 Long Distance 
Runners was collected from 2"*^  to 3'''' August 2008. 
SAMPLE:-
For the purpose of this study, three sample groups were formed. 
V^ group comprised of 227 All India Intervarsity Long Distance 
Runners 2"'' group comprised of 131 National Long Distance Runners 
& 3'^ '^  group comprised of 42 State Long Distance Runners were 
selected from different level of competition. 
Delimitation: 
The following anthropometrical and psychological 
measurements were collected from the long distance runners using 
standard equipments, techniques, and test. 
Physical parameters: 
1) Weight 
2) Stature 
3) Sitting Height 
4) Upper arm length 
5) Lower arm length 
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6) Thigh length 
7) Lower leg length 
8) Foot length 
9) Chest width 
10) Shoulder width 
11) Hip width 
12) Humerus bi-epiccondyle diameter 
13) Femur bi-epiccondyle diameter 
14) Ankle width 
15) Wrist width 
16) Biceps muscle girth 
17) Calf muscle girth 
18) Thigh muscle girth 
19) Biceps skin fold 
20) Triceps skin fold 
21) Suprailiac skin fold 
22) Sub-scapular skin fold 
23) Calfskin fold 
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24) Thigh skin fold 
25) Body composition 
26) Proportionality 
i) Sitting height - stature index, ii) Ponderal index, iii) Thigh 
length - lower leg length index, iv) Upper arm length - lower arm 
length index, v) Hip width - stature index, vi) Shoulder width -
stature index. 
Psychological parameters: 
1) Competitive anxiety 
2) Self-confidence 
F -Test and Scheffe's test at 0.05 level of significance were 
used to find out the significant difference in long distance runners at. 
different level of competition. 
Statistical analysis revealed significant difference in the 
mean weight, stature, upper arm length, lower arm length, thigh length, 
lower leg length. Foot length, chest width, shoulder width, ankle width , 
biceps skin fold, supra-iliac skin fold, calfskin fold, thigh skin fold, mean 
sum of four skins fold, sitting height-stature index, thigh length- lower 
leg length index, upper arm length-lower arm length index, hip width-
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stature index, shoulder width-stature index, among different levels long 
distance runner. 
However insignificant differences were observed in sitting 
height, hip width, humerus bi-epicondyle diameter, femur bi 
epicondyle diameter, wrist width, biceps muscle girth, calf muscle 
girth, thigh muscle girth, triceps skin fold, subscapular skin fold, 
ponderal index, competitive anxiety, self-confidence of all India. 
intervarsity, national and state level long distance runner. 
Further, Scheffe's test analysis indicated that the all India 
intervarsity long distance runners mean weight, stature, upper arm 
length, lower arm length, thigh length, foot length, chest width, 
shoulder width, biceps skin fold, suprailiac skin fold, calf skin fold, 
sum of four skin fold, sitting height-stature index, hip width-stature 
index, shoulder width-stature were greater in value than national level 
long distance runner. 
However insignificant differences were found between mean 
lower leg length, ankle width, thigh skin fold, thigh length-lower leg 
length index, upper arm length- lower arm length index of all India 
intervarsity and national level long distance runners. 
Scheffe's test analysis indicated that the all India intervarsity 
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long distance runners' mean shoulder width, ankle width, upper arm 
length-lower leg length index, and shoulder width-stature index were 
greater in value than state level long distance runner. 
However insignificant differences were found between mean 
weight, stature, upper arm length, lower arm length, thigh length, lower 
leg length, foot length, chest width, biceps skin fold, supra-iliac skin 
fold, calf skin fold, thigh skin fold, sum of four skin fold, sitting 
height-stature index, thigh length-lower leg length index, hip width-
stature index of all India intervarsity and state level long distance 
runners. 
Scheffe's test analysis indicated that the national level long 
distance runners mean upper arm length, lower leg length, chest width, 
ankle width, biceps skin fold, supra-iliac skin fold, thigh skin 
fold,upper arm length-lower arm length index were greater in value 
than state level long distance runners. 
However insignificant differences were found between mean 
weight, stature, lower arm length, thigh length, foot length, shoulder 
width, calfskin fold, sum of four skin fold, sitting height-stature index, 
thigh length-lower leg length index, hip width-stature index and 
shoulder width-stature index of national and state long distance 
runners. 
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Thus, the findings of our study had led us to conclude that 
significant difference exists in most of the anthropometrical variables 
of long distance runners at different level of competition. However, not 
much significant difference exists in the psychological variables of 
long distance runners at different level of competition. 
It is probable that these significant differences had brought the 
selected long distance runners to different level of competitions. Also, 
due to lack of certain specific anthropometrical and psychological 
requirements, the All India intervarsity level runner could not make up 
to national and state levels. 
CONCLUSIONS 
The findings of our study had led us to draw the following 
conclusions: 
Physical variables: 
> All India intervarsity long distance runners had greater mean of 
hip width, femure bi epicondyle diameter, ankle width, thigh 
muscles girth, biceps skin fold, suprailiac skin fold, subscapular 
skin fold, calf skin fold, thigh skin fold, sum of four skins fold , 
sitting height- statutre index, ponderal index, hip width-stature 
index than national level long distance runners. 
197 
> All India intervarsity long distance runners had lesser mean of 
weight, stature, sitting height, upper arm length, lower arm 
length, thigh length, lower leg length, foot length, chest width, 
shoulder width, humerus bi epicondyle diameter, wrist width, 
biceps muscles girth, calf muscles girth, triceps skin fold, thigh 
length-lower leg length index, upper arm length-lower arm 
length index, shoulder width-stature index than national level 
long distance runners. 
> No significant differences were found between mean lower leg 
length, ankle width, thigh skin fold, thigh length-lower leg 
length index, upper arm length- lower arm length index of all 
India intervarsity and national level long distance runners. 
> All India intervarsity long distance runners had greater mean of 
upper arm length, lower leg length, femur bi-epicondyle 
diameter, ankle width, wrist width, biceps muscles girth, calf 
muscles girth, triceps skin fold, supra-iliac skin fold, sub-
scapular skin fold, sum of four skin fold, sitting height-stature 
index, ponderal index, upper arm length- lower arm length than 
state level long distance runners. 
> All India intervarsity long distance runners had lesser mean of 
weight, stature, setting height, lower arm length, thigh length, 
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foot length, chest width, shoulder, hip width, humerus bi-
epicondyle diameter, thigh muscles girth ,biceps skin fold, calf 
skin fold, thigh skin fold, thigh length-lower leg length index, 
hip width-stature index, shoulder width-stature index than state 
level long distance runners. 
> No significant differences were found between mean weight, 
stature, upper arm length, lower arm length, thigh length, lower 
leg length, foot length, chest width, biceps skin fold, supra-iliac 
skin fold, calf skin fold, thigh skin fold, sum of four skin fold, 
sitting height-stature index, thigh length-lower leg length index, 
hip width-stature index of all India intervarsity and state level 
long distance runners. 
> National level long distance runners had greater mean of weight, 
stature, sitting height, upper arm length, lower arm length, thigh 
length, lower leg length, foot length, chest width, humerus bi 
epicondyle diameter,femure bi epicondyle diameter, ankle width, 
wrist width, biceps muscles girth, calf muscles girth, triceps skin . 
fold, subscapular skin fold, upper arm length-lower arm length 
index than state level long distance runners. 
> National level long distance runners had lesser mean of shoulder 
width, hip width, thigh muscles girth, biceps skin fold, suprailiac 
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skin fold, calf skin fold, thigh skin fold, sum of four skin fold, 
sitting height-stature index, ponderal index, thigh length-lower 
leg length index, hip width-stature index, shoulder width-stature 
index than state level long distance runners. 
> No significant differences were found between mean weight, 
stature, lower arm length, thigh length, foot length, shoulder 
width, calf skin fold, sum of four skin fold, sitting height-stature 
index, thigh length-lower leg length index, hip width-stature 
index and shoulder width-stature index of national and state long 
distance runners. 
Psychological variables 
> All India intervarsity long distance runners had greater mean of 
self-confidence than national level long distance runners. 
> All India intervarsity long distance runners had lesser mean of 
competitive anxiety than national level long distance runners. 
> No significant differences were found in competitive anxiety, 
self-confidence of All India intervarsity and national long 
distance runners. 
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> All India intervarsity long distance runners had lesser mean of 
competitive anxiety and self-confidence than state level long 
distance runners. 
> No significant differences were found in competitive anxiety, 
self-confidence of All India intervarsity and state level long 
distance runners 
> National long distance runners had greater mean of competitive 
anxiety than state level long distance runners. 
> National long distance runners had lesser mean of self-
confidence than state level long distance runners. 
> No significant differences were found in competitive anxiety, 
self-confidence of national and state long distance runners. 
SUGGESTIONS FOR FURTHER STUDY 
Keeping in view the findings of the present study, the following 
suggestions for the further study are being forwarded: 
1. Talent selection among male athletes at college and state level 
between the age range of 18 to 25 years can be conducted on the 
basis of present study. 
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2. It is suggested that similar studies may be conducted on the 
female long distance runners and also on the players related to 
other games. 
3. The result of the study can be helpful for the self-evaluation of 
long distance runners. 
4. Congenial and suitable atmosphere may be created in schools 
and colleges for mass participation of male students in sport 
activities. 
5. The study may be helpful for coaches and teachers to solve 
psychological problems of male long distance runners. 
RECOMMENDATIONS: 
1. The findings of the study should be taken into consideration 
while going for talent hunts for probable potential long distance 
runners at different level of competition. Children with inherited 
anthropometrical and psychological characteristics as observed in 
our study may be recommended for long distance running. 
2. The coaches and physical teachers should take these findings into 
considerations for designing specific training programmes to 
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develop athletes of repute in the long distance running events at 
different levels of competition. 
3. Along with these physical and psychological variables, bio-
mechanical parameters of long distance runners at different levels 
of competition should also be studied. 
4. Further, the study should be conducted to compare International 
level long distance runners at different levels of competition in 
relation to physical and psychological components. 
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Comparative Study of Selected Anthropometric 
and Psychological Variables of Athletes at 
Different Levels of Competition 
Name of the Athlete : 
Events 
Gender Male/Female 
Class 
University 
Training age 
Performance 
Date of Birth 
Address 
Mob. No. 
Department of Physical Health & Sports Education 
Aligarh Muslim University, Aligarh-202002 India 
Anthropometrical measurement of Athletes 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
Weight 
Height 
Sitting height 
Upper arm length 
Lower arm length 
Upper leg length 
Lower leg length 
Foot length 
Chest width 
Shoulder width 
Hip width 
Hu. biepicondyler 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
Fe. biepicondyler 
Ankle width 
Wrist width 
Biceps muscle girth 
Calf muscle girth 
Thigh muscle girth 
Biceps skin fold 
Triceps skin fold 
Supra iliac skin fold 
Sub scapulars.fold 
Calfskin fold 
Thigh skin fold 
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Below are some statement about how persons feel when they compete in 
sports and games. Read each statement and decide if RARELY, 
SOMETIME or OFTEN fell this way when you compete in sports and 
games. Remember to choose the word that describes how you usually feel 
when competing in sports and games. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
Competing against each other is 
socially enjoyable. 
Before 1 compete I feel uneasy. 
Before I compete I worry about not 
performing well. 
I am good in sport when I compete 
When I compete I worry about 
making mistakes 
Before 1 compete I am calm 
Setting a goal is important when 
competing 
Before compete 1 get a queasy 
feeling in my stomach 
Just before competing I notice my 
heart beats faster than usual 
I like to compete in games that 
demand considerable physical 
energy 
Before I compete 1 feel relaxed 
Before 1 compete 1 feel nervous 
Team sports are more exciting than 
individual sports. 
I get nervous wanting to start the 
game. 
Before I compete 1 usually get 
uptight. 
Rarely Often Sometimes 
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Instructions: 
Through this inventory we want to know what you think and feel about 
yourself and have you react in different situations. Some statements are 
given below. Next to each statement there is a scale. Read each 
statement carefully and in the scale tick ( ) the option which is most 
applicable to you. There is no right or wrong answer in this inventory. 
You have to give true responses. 
Statements 
1. 1 become overexcited when I get success. 
2. I remain positive during competition no matter how bad 
things are going. 
3. I put ail my efforts to give my best performance. 
4. If I start losing then it is difficult for me to regain my 
good performance. 
5. 1 am a skillful player. 
6. 1 get upset when the audience spectators support my 
opponent/ opponent team. 
7. 1 do not have clear goals. 
8. 1 often get a feeling that other are more fit than me . 
9. I get easily upset when I start losing. 
10. During a critical situation in competition, 1 tend to 
make mistakes. 
11. 1 have good technical and tactical skill. 
12.1 do not accept defeat easily and try hard till the end of 
the game. 
13.1 tend to get irritated when things are out of order my 
control. 
Always Often 
Some 
times 
Never 
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14.1 worry quite a bit what otiier think about my 
performance. 
Statements 
15.1 have good relationship with other players. 
16. I play in a relaxed manner in complex situation. 
17.1 get tired very quickly. 
18.1 cannot execute complex skills easily. 
19.1 face difficult situation bravely. 
20.1 am a physically fit player. 
21.1 often feel that 1 do not have enough ability to tackle 
difficult situation in my game. 
22.1 have self-doubts about performing well during 
competition. 
23. If my coach is not present during competition 1 get 
nervous. 
24. If one has good contacts he can get success. 
25. My own performance falls if 1 face a tough opponent. 
26.1 am very popular player. 
27.1 believe that 1 can make a record in my game. 
28.1 have poor muscles control during competition. 
29.1 am not able to bear to much of physical load. 
30. Even if 1 am losing 1 remain positive. 
31. My performance is affected badly due to change in 
weather condition. 
Always Often 
Some 
times 
Never 
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32.1 am determined to play my best during competition. 
33.1 like to participate in tough competition. 
Statements 
34.1 see my self more of a loser then a winner in a 
competition 
35. I feel pressured to play against strong opponent/ 
team . 
36.1 experience mental pressure while playing with an 
opponent who defeated me earlier. 
37.1 welcome tough competition as a challenge. 
38. Because of my good skills 1 have been able to do 
things which other could not do. 
39. I am worried about what decisions the judges / 
referees 
will give 
40. When I lose, 1 get upset. 
41.1 lose my confidence when competition is tough. 
42.1 am prone to making mistakes during competition 
43.1 have the ability to become a top class player. 
44. Worries about life problems disturbed me in my 
game. 
45.1 can make good decisions in tough competition. 
46. If my coach point out my mistake, 1 get up set. 
47. Tough competitions motivate me to practice hard. 
48.1 am scared of getting injured during competition. 
49.1 tend to lose concentration while playing. 
Always Often 
Some 
times 
Never 
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50. Thoughts about my past mistakes failures spoil my 
performance. 
Statements 
51.1 believe that 1 can achieve my goals. 
52.1 get quick recovery after taking maximum physical 
load. 
53.1 believe in my self as a good player. 
54 While playing, thoughts about the results disturb me. 
55.1 get support from my coach / fellow players. 
56. 1 am proud of my ability in my game 
57. After losing, I can easily recover from the set back. 
58. When my coach /others go against my wishes, I get 
angry. 
59.1 have good concentration in my game. 
60. When I see that there is no chance of winning, I 
easily accept my defeat. 
61.1 lose my confidence when I play out side my 
country 
62. When 1 /my team is losing 1 feel a loss of stamina. 
63. My performance falls when I compete in a new 
place. 
64.1 get nervous when the competition is tough. 
65. 1 often feel that I lack hard work and persistence. 
66. Thoughts about my family problems disturb me 
while playing. 
67. When my opponents /opponent team are winning, my 
mental tension increases. 
Always Often Some 
times 
Never 
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68. If experienced and popular players are sitting among 
audience/ spectators, I tend to lose my confidence. 
69 I have enough strength and stamina required for my 
game. 
70.1 remain tension free even during tough competition. 
228 
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